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Making Water Turbine Castings—I 


Molding the Large Scroll-Case Castings Is Described—Skeleton Patterns 
Keep Down the Expense of Equipment—The Same 
Molding Method not Suitable for All Casings 


BY H. E. DILLER 
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FIG. 1-SKELETON PATTERNS ARE MADE AT A SMALLER COST THAN SOLID PATTERNS—SKETCHES TO SIZE MADE ON A 
LAYOUT BOARD SERVE TO CHECK EACH PIECE ENTERING INTO THE PATTERN 
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FIG THE BOTTOM 
HALI OF rHE CORE 
IS CARRIED ON A CAST 
IRON ARBOR AND THI 
UPPER HALF RESTS ON 
4 PLATE FIG. 3—WHEN 
rHE PATTERN IS DRAWN 
rHE MOLD IS FINISHED 
BY EXPERT MOLDERS 
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more nearly related to the machin- 
ist’s than to the molder’s trade. The 
foundryman must understand the op- 
eration of the machines which are on 
the market, to enable him to make 
an intelligent selection of those best 
adapted for the different classes ol 
work which he has in his shop; but 
the invention and _ construction of 
the machine is in the hands of men 
particularly fitted for that work. Af 


ter the machine is selected, the found- 
ryman and the patternmaker must de 
cide on the most economical and effi 
cicnt method for mounting and at 
taching the patterns; often a difficult 
point to determine. In fact, so much 
is dependent upon the selection of the 
proper machine and the design of 
the pattern equipment that some 
foundries employ specialtists to han- 
dle this particular problem. 


In some cases the equipment merits 
consideration 
but 


serious 
to the 


and receives 


before it molder, 


goes 


often the principle has been worked 
out previously in so many similar 
cases that little thought is required to 
adapt it to the particular job. Exer 
cise of skill and judgment on th 
part ol the molder who gets one of 
these jobs is reduced to a minimum, 
all he has to do is mechanically to 
go through certain definitely defined 
motions. The man who works on 
such jobs is called a machine mold 
er and devotes practically no time 
to learning the trade. Of course 
a few expert bench molders can be 
found who thoroughly know the trade 
of light molding and can _ produce 
complicated work without the aid of 
a machine, but probably a_ larger 
number of skilled molders are en 
gaged on heavy floor work Fewer 
machines have been invented for ap 
plication in this class of work and 
besides, the orders are more frequent- 
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5S—THE SECOND SECTION 
DENSE METAL IS REQUIRED ESPECIALLY 


OF 


A 10-FOOT 


— 
8/5 


MUCH HIGHER 
rHE FLANGES 


ROLL CASING 


IN 


S( IS 


WHERE BOLT HOLES ARE DRILLED 
runs ior sing! cast king the Dependence 
he heaviest stings, placed upon the patternmaker, tl 
far have been applied foundry foreman and the molders 


TER BEING 
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SI 


ICKED 


AND 


Cheretore, it follows that a foundr 
doing much heavy work must have a 
large corps. of skilled and highly 
trained molders Work of this char 
acter taxes the ingenuity of the pat 
tern shop superintendent ind = the 
foundry foreman, in planning the way 
a definite job should be handled and 
requires study and skill on the part 
of the molder who executes it. 

Castings from Skeleton Patterns 

A description of the molding meth 
ods employed at the foundry of the 
S Morgan Smith  (¢ York, Pa., 
manufacturer of irbines, will 
include examples o ig work which 
are extremely interesting that they 
show the results developed after many 
vears operation on the same class of 
castings. Only a few, or, in some 


ases, Dati casting ordered of 


only « 
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ing is the wheel runner, consisting 
of a hub and a band into which 
Steelaplat curve? vanes are cast. 
Sometimes the entire runner, includ 
the y $ s cast of gray iror 


the wheel 


fits a guide-ring casting which 1s 

I ed ( 1 ) gs ( nected by 
cast-ir S Ch casting which 
encircles the guide 1 s a large 
spiral, ope i g S er circum 
rerenc¢ l ca | l S¢ ol] casing 
This usuall s made in two or more 
sections depend up the size 
of the turbin Water enters the inlet 
of the scroll und 1 head which 
somet es s is high as 800 teet 
The inlet ope g of the spiral varies 
greatly, ranging from more than 10 
feet to less than 1 foot in diameter. 
The wat yassing around the spiral 


Sta- 


side curve of the spiral lo retain 
1 constant velocit of water in the 
S] i] ecessary that the diam 
ete! ot tiie Spiral decrease is t! 
volur ( wate flowing through it 
ae + iCsSs sO > t Sp) il ls 
] t ¢ ft tine cross sec 
T ( ¢ le SS Flow cy 
th t d gy, the wate 
str ~ thie S ( T er 
turn t 1 disc ges through 
he draft t lhe yw | 1 turning 
revolves a sh t to yhnich a renerator 
is ttacl 
Siud ra 

Besides r ru thy ol < ring 
ind the scroll case, a number of oth- 
€r cast vs I iding bases supports 


equipment, are required, 


interesting Irom a 
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1 substantial arbor formed ot two 
backbones 6 feet in length, on which 


attached 
The 


end wings are attached to the backbones 


loose wings are strung and 


by wedges at 6-inch intervals. 


by flat steel bars and bolts as shown 
at S Fig. 2. The top half of the 
core is carried on a heavy cast iron 


plate conforming to the shape of the 


castings and provided with 4 lifting 

loops. 
Vaking the Mold 

The arbor for the lower hali of the 
core is clay-washed and lowered into 
place. Just before the lower edge ot 
the wings touches the face of the 
mold, it is held suspended on_ the 
crane while iron blocks shown at AA 
Fig. 3, are built up to support it 
The crane then is disengaged, the 
mold faced, gaggered and rammed to 
the top in the usual way. Coke 1s 
employed freely in the center, to as 
sist in venting the core and also 
to facilitate contraction after the cast 


ing is poured 


A joint is made at the parting 
line, after which the lifting plate for 
the upper half of the core is set on. 
The upper half of the pattern is then 
set on and rammed full of sand, with 
generous supply of coke in the center. 
In this instance, the sand is rammed 
flush with the outside of the ribs, 
with the exception of the two out- 
side ends, where it is made up to cor- 


ré spond to the inter size of the 


isting. Concave shaped strikes ar« 
en ployed to sweep the outside oO! 
th core to the proper shape, after 
whie the urfac s covered with 
ne pay | ) 1 cope with 
7 ‘ S 4, is em 
loved to « ’ ol 
Wi! tine il ed t 
fted off, slicked ] cened and ther 
1 laced — 
' ig. 4. Sheet nse 
1 ft 1 | he p 
| lize cat Lhe sand betwet 
I itt on the up 
‘ 5s cu out 1 
! the patt ihe space Ile 
\ 1 ‘ in vented th a 
1 to tl KE ind the Swe] t 
the 1 shed siz ot the required core 
Lhe er half ot the pattern 1s ther 
emoved iter which the crane 
oked on to the lifting loops pr 
led for that purposs ind the upp 
lf { the core hited off and. set 
wn in a suitable place, where it 
shed and blackened ready tor tl 
Che lower half of the re is 
d hooking chains on to. th 
parts of the arbor protruding at the 
ends It is set up On suitable stands 
is shown in the upper. right-hand 
corner, Fig. 2, where it ts. caretully 
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finished and blackened Both halves 
of the core are dried in the oven. 

The sand between the ribs in the 
lower half of the pattern is dug out 
about an inch below the pattern, after 
which facing sand is packed in and 
scraped out by suitable convex sweeps, 
the thickness of sand removed cor- 
responding to the required thickness 
of the casting. 

To insure rigidity of construction 


and to prevent the pattern from warp- 
out of piece of 
lumber is employed at the joint. The 
space left by this piece of the frame 
is filled up by hand, with the aid of 
a make-up piece as shown in Fig. 
3, after the pattern is drawn out of 


ing shape, a heavy 


the mold. After the mold is slicked 
and blackened, it is dried by coke 
stoves, the top being covered in the 
meantime with pieces of sheet iron. 
One of the three smaller cores used 
to form a flange at the end is shown 
in Fig. 2. 


After the mold is assembled, the pit 
preventing 
The casting 


is rammed up solid, thus 


any danger of a runout. 


is poured with two ladles, one at each 
end, as shown in Fig. 7. A dry sand 
core is employed to catch the first 
fall of the metal. The face of the core 
and mold in the vicinity of the gates 
also is reinforced with nails. As 
it requires about 45 minutes to melt 
the necessary 20 tons of iron to pour 
this casting, a heavy layer of char- 
coal] is used in the ladles to keep the 
iron hot 
{nm Alternatii Vethod 
\ll sections are ot molded in_ the 
mannet Fig. 6 shows a mold 
for a second section of an 8-foot scroll 
\ is partly nished In this 
Ca the core is rammed in the mold 
ind drawbacks are rammed on each 
sid t Ch reason this core 1s ot 
mad the manner described 1s. be 
cause le curve is greater and if put 
Ss! le 4 ’ in arbor, the CONVEX sid 
vuld overbalance the other side te 
\ extent that it would be 


possible to keep it in position Ther 


fore, the core first is rammed on a 
arbor anchored permanently at ea 
end. ‘The pattern is placed on a bed 
of cinders covered with black moldi 

ind and boards are placed around 

to hold the sand. Chis then ram 
med wit sand and the center filled 
with cok is in the cas ot the core 
in the tirst mold described, After 
it is completely rammed, — the side 
boards are taken away and the sand 
is swept form the pattern \ plate 
for a drawback is lowered on each 
side and these drawbacks at ram 
med with sand, a facing being ram- 
med On each ot them \ drawback 


second drawback 


plate for a 


hitting 
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the first 


necessary 


is set on top of each of 


two. Two drawbacks are 


on each side, on account of their un- 
Fig. 6 shows, on the right, 
finished. At the 
the process 


Here 


usual size. 
the lower 
left, the 
of being molded is shown. 


drawback 
second section in 
may 
number of rods 


be noted a support- 


ing the sheet steel forming the outside 


casing of the drawback and extend- 
ing through the sand near the core 
These rods are cast from over-iron 
in a cast-iron mold which is first 
heated with a wood fire. 

Arbor Rests on Studs 


As may be conjectured, a large bod, 


of sand in the drawback is overhung 
above the curve of the core. An ar 
bor is employed to support the sand 
in this section. The arbor is rested 
on the cast-iron studs A and _ is 
bolted down with bolts, two of which 
are indicated at B. Two of the 
lifting loops are shown at L. When 


the drawbacks are lifted out, the space 
left by the the 
pattern is stopped off and the 
is slicked blackened, after 
the 


strengthening rib of 


surface 
and which 


the section is dried in oven, The 


pattern on the core is removed after 
the sand between the ribs has been 
cut out and the surface has been 
covered with facing sand. After slic} 
ing the surface and blackening the 
core, it is dried with coke fires. The 
core, in this instance, is not. take: 
out of the mold 


second section of 


A view of the 


10-foot scroll casing is shown in Fig 
5, which gives some idea of its size 
and shape. It also shows the opening 
through whic the water flows to the 
ide ring Lhe t bines ill ire S 
Ip 1 assembled in the shops of th 
Smith co ) \ perore tney iré S¢ 
) < mcr si n ol the I 
es operat a | il position a 
' e ‘ Osition Fig. 8 shovy 
mected irbines o he small 
( TI water intakes may be not 
derneath the platform 
\ f f 
y YJ 
| Toronto, Ont Canada, offi 
f t Independent Pneumatic Tool 
Co., Chicago, has been removed rom 
32 Front Street, West, to No. 163 
Dufferin Street, Toronto The To 
ronto office will remain under dir 
tio § William McCrae 


Name 


Chi My Ie IS yen 
aanges Firm 


S 
Che name of the W. A. Cronenberg 
er Co. has been changed to the Stand 


ard Chaplet & Supply Co., Twenty-sec- 
ond street and Prospect avenue, Cleve 
The 
foundry 


makes a 
chaplets 


land 
ty of 


company 


special 

















How a British F oundry Specializes 


Details of English Methods of Making Piston Castings and Pots = Piston Rings 
Molding Machines and Centrifugal Casting Make Quantity 


Production Possible—Specifications for the Iron 


BY H. COLE ESTEP 
European Manager, THE FOUNDRY 


N A general way it is still a number of such shops were in oper Sept. 15, 1920, is a case of specializat 

true that specialization is not ation in 1914 and the years preceding. Specialized foundries catering t th 
one of the chief characteris- The manufacture of railroad rail-chairs, automobile industry were also being 
tics of the British foundry in- which was described in THe Founpry developed in Great Britain before the 


dustry, although in the past few years war. Among the most prominent con 


























great strides have been made in the cerns in this field is the British Piston 


establishment of single-purpose shops. Ring Co. Ltd., Holbrook Lane, Coven 
try, England, which was established in 


1909 by W. A. Oubridge Mr. Ou 


Foundries in which motor car cylin- 


ders, sash weights, clock frames, and 


machine-tool beds are made bridge still remains at th 
side by side on the same head of this company which 
floor do indeed continue to operates an unusually ym 
exist, but they are neither as pletely equipped and thor 
numerous nor as prominent oughly organized specialty 
as they were before the fatal foundry. Taken together with 


fourth of August, 1914 But the machine shop and auxili 


the war although it gave a ary departments a highly sp: 


tremendous impetus to. the cialized manufacturing plant 
establishment of specialty is available, which the ym 
foundries in the United King pany operates exclusively fo 
dom, was not the sole cause the manufacture o i ) 

of their coming into being bile piston rings, pistor is 

The idea of specialized manu ings, valve guides, flywheels 
facture as applied to the and one or two other minor: 
oundry industry had obtained specia Howey vhil 





considerablk 
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FIG. 1—A BRITISH ADVOCATE OF QUANTITY PRODUCTION AND SPECIALIZATION—W. A. OUBRIDGE, FOUNDER AND HEAD 
OF THE BRITISH PISTON RING CO. FIG. 2—A GENERAL VIEW OF THE SHOP—ALL THE WORK IS DONE ON MOLDING 
MACHINES 
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however, are made either in 


ings, 


sand molds or in permanent molds of 


the centrifugal type. In either case 


are produced according to 


the accepted method of casting a pot, 


or hollow cylinder, from which an 
average of 16 individual rings are 
cut This method is perhaps more 


venerall follow ed in Great Britain 
than in the United States where a 
greater proportion of  individually- 
cast rings are made In its sand- 


> 


molding department, the British 


Co. is 


Piston 
also equippe d to make 
special cases 
here they may be required by Brit 
istomers 


sh or other c 


especially 


ipany nas peen 














a rominent in the development of cen- 
\ : trifugal castings in permanent molds 
Fit SAND-CAS PISTON RING POTS SHOWING I 1OpD oO GATING ‘ permanent ° 
The permanent mold is said to pro- 
Co. concentrate t ries is_~=C skilled hands, tl oundry veing duce a < ng with a superior struc 
roductio ( re i | operated I the ( giving sem ture nd hys 1 characteristics and 
ton castings iT t le ist t Sue sk Ile 1 men d tr ng tor par is espe lly s t rl for execu- 
cess of the company und M Ou- cular tasks Owing to methods of tion of large orders details of 
bridge’s direction is du » strict ad- yntrol which 1 be described in de- the permans mold ss, using a 
here ct to Vinat nay b ( lled the tail the To 1 scrap S K ft dow l centrifugal na line é ce S ) d rv 
Ame i de ‘ sticking closely to 
( ¢ de ite é ) manutacture, to 
eT 
the pot yt eN LuSsti ts) possiDll- ¢ 3 : ” - : ; 
ties, and for this reason a lv of the a al acta 7 : as . 
operatiol of tl British Piston Ring S 
Co's. castin t offers points of . sie 
especial interest to American foundry- s 
( 
mit and others ¢ rned with high 
oa 
etheiency method C : 
The plant has a capacity of 200,000 > ; 
' P . 
rings per mont Chre« cres of l Mang 6 ,12 ' 3 
are occupied, and another Site s iva 
able tor future expansion Railway 
connections are provided by the Lon to the w average of 5 per cent, Gwilym Williams, in an article pub- 


& Northwestern through 
Foleshill, j 


350 


railway 


station. Th 


don 


the oventry, ere 
emploves, of whom 90 


the 


are about 


are in the foundry Of latter not 


over 10 per cent could be classed 


with frequent days 
reduced 


The castings are all gray iron, the 


metal being melted in cupolas in the 


ordinary way. piston-ring 


lished ! THe Founpry, March 15, 
1920 Therefore this article will be 


concerned more with the. sand-cast- 


ing methods, which, as stated, used 


the 


are 


tt only for 


i if i 


rings, 


production of 
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TURN-OVER PATTERN-DRAWING MACHINE USED FOR MOLDING PISTON-RING POTS FIG. 8—A FLOOR OF PISTON 
RING POT MOLDS 








TURN-OVER MACHINE RIGGED FOR MOLDING PISTONS FIG 1 DETAII PISTON MOLDS SHOWING 
METHOD OF COREING AND GATING 





DRIVEN SAND SIFTER 7 12—ADAPTABLE MACHINE USED FOR MOLI . FLYWHEELS 





but for piston-castings, flywheels, etc. 





The sand-casting and centrifugal-cast 


ing lepartments” are organized ind 
equipped with equal thoroughness, and 
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rocess according to individual 
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tween iron for pistons and for rings 
as provided by British specifications, 


also are shown in Table I 


\ section of a good pisto ring, 
when viewed under the microscops 
shows a eutectoid or pearlitic matrix, 
with the graphite finely distributed, 
suggestive of the temper carbon of 
malleable castings. Chere also is i 
phosphide network This structure, 
compared with ordinary gray iron 
having large graphite plates, is shown 
in Figs. 4 and 5, the ordinary gray 
iron being shown in Fig. 6 These 
micrographs are all to the same scale, 
100 diameters Figs. 4+ and 5 illus 
trate the differences in the struc 


1 


tures of sand-cast and centrifugally 


cast piston-ring pots made to the 
ZK6 specification, Fig. 4+ being sand 
cast metal ind Fig. 5 entritugall 
cast In both cases, the graphite dis 
tribution in the piston ring iro1 
superior to that in ordinary iro1 he 
paper previously referred to says, 
his distribut l grap te i 
ter ill elps I re, re iro 
good tensile strengt : ( la 
ticity 
Pisto1 ing re 
teristics s Fic j 
a oe ottled ele 
] hard d t 
N icl neav 1 i 
isto R ( i S 
ring p 
tests ) 45 + 





RIGGED FOR MOLDING LARGE POTS 
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that the hardness is about right. If Owing to the light character of the gates, sprues ( 
he ring were white it would tend to product, crane equipment is unnec- ner-head formed re ’ 
score the cylinder, while if it were essary, and the hot metal is carried is shown in Fig () i vork 
very gray it would wear excessively by hand in one-man shanks or two ng on. th r ‘ 
rapidly. man pouring ladles 7 puts up 90 n 

The strength of the metal ts dete The sand-cast piston-ring pots ar them off ns t 
mined by physical tests which will be molded two or more fn flask « ve ours on R 
discussed more in detail later. Al- hand-ramming turn-over pattern-draw isting As previo ' 
though no steel is used in the cupola ing machine show! g. 7 This erage of 16 pis f 
mixtures, some remarkable results are machine is of a type, modified, built by each pot casting Ider t 
obtained by the British Piston Ring the Britannia Found: Co., Coventry fore turns out t t S80 
Co The average tensile strength of For automobile rings two OtS are ngs in a day 
the rings or pistons is 17.5 long tons, cast ma flask Me il patter! s “ lich lhe sand 5 rian fi 
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oy 
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pounds per s s forn ( Ser ¥ s 
s gray iron without the addition of gether wit ist flask as show ks Vans 
any steel scrap in the cupola, and the The flask is proximately 15 ches sed The floor 
Significance oO! the hgures 1s emphasiz long and 1] ches wide the drag ine 1s riddled ) ) 
ed by recalling that during the war being 9 i : d the cope 2 nehes drive sifter s ‘ l 
the U. S. army specifications for sem} n depth tter is machine mold wachine is W. Jac in 
steel shell calle 1 ior only 32,000 ed O1 | I] squeczel yullt ) ‘ Lo \l al d 
pou ds per squar« ch Son 1 the Adams ( Dub que lowa The ‘ yuilt ' ( \ ter Mig 
the details whi help to produce cope S t c 1 1 cover the o | 6 
these results will now be described ots being st entire t drag ivailable n 1st ext 
All the castings for pistons, rings is show Figs. 7 d 8 Phe o the p ( 
flywheels, et ire machine molded. gates \ sO a very simple ler to i sh 
Dhere 5 no floor work \ genet re hi the iv t i snort ner; 1 he I 5 vl S$ca coal 
( t th ( ry is show! Fig 1roug ( ‘ shov Fig ron < vackground 
Z he yuilding Ss a steel-tram<¢ Ch tte ect ! 1] ( SSes 
tructure with a saw-tooth roof giv ouring b I 1 ch ‘ 1 rota 
ng mple lght Oo ints the round WN he the netal stons ‘ le ‘ tur 
shop. The two cupolas, which have s poured : runne s cut \ machines ! hose em 
com) ned capacit \ tons r¢ tt »\ i si ) eT! \A\ } 1s 1 rf. \ 
hour, are convenient! ylaced at one emoved w t 0 g basin is rine tted w t tterns is 
side of the molding room, such a Hed This pre s dirt from getting 1OW n Fig. 9 M tt $5 al 
sition that the hot metal may be nto the mold A 1 f t castings 1 | st tw four 
istributed with 1 minimum = carry s they come | the sand, sh 1g it i flask uur for the 
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ordinary sizes. In this case flask, 
which is cast 1r s of th same 
general size and construction as that 


for the corresponding ring pots 


turn-over pattern-drawing machine is 
employed instead of a stripping plate 
machine, because the relatively small 
quantities spe cified by British cus- 
tomers do not warrant the extra ex- 


pense of the stripping-plate rigging, al- 
though its advantages from the mold- 
ng standpoint per se are recognized. 
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ire used. They are suspended in the 
1iold from a flange as illustrated in 
Fig. 10, which shows a portion of a 
floor of piston molds. 
Core Making Is Efficient 


A special 
by W. \ 
Adaptable 


Birmingham, is 


13, 
yuilt by 


Machine 
for 


machine, Fig desinged 


l the 


(a. 


Oubridge, 
Moulding 


employed making 


he piston cores. This machine car- 


} 


core-box, the two halves 
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from the floor, new sand, horse man- 
ure and core gum Che mixture con- 
sists of a barrow of black sand, with 
which any ground-up old cores that 
may be used are incorporated, togeth 
er with three-quarters of a barrow of 
new sand and a riddle full of manure 
The core gum is added to the pro- 
per consistency for binder J core 
machine is worked by a boy who 
nakes about 150 cores in an 8-hour day 


The 


ingenious 


arrangement shown 
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aq woes into s es i ites 
{ SDT ts ~ 1} 
res vary iccord g to g ’ 1 
Ket circumsta es i t S 
ots ofr pistor Ss oO cast | 7 ; 
FIG TEMPERING OVEN FOR TREATING CENTRIFUGAL CASTINGS smaller sizes it is not considered ad- 
. 1 1 , 13 visabl to us¢ rvver 25 per cent rap 
from pot castings the same as the liameter, was yuilt x" Alldavs & : , 
, . : , S : 2 hile tor the larger stons scrap 
smaller automobile rings. For mak- Qnions, Birmingham, England. The ; ' . ‘a 
. — 75 «per nt e melte 
ing the molds a hand-rammed roll- , - - ; _ 
Rat founds 
' ’ ; D> rounary No t S vith enr 
over machine built by the Grimes /[ 7 : 5 os 
. on 
. KIINg I nematit« SD ) 
Molding Machine La. Detroit, is | . 
’ | | S | TT ; ‘ 
provided This operation is shown in | AK Ip ick ( t 
Fig. 15 [he process is virtually the — 
Same as Tor the smaller pots, ex 
: ] G 
ept that there is only one im a 
flask The Ip las iré ected ) A 
. } 
Flywheels tor automobile engines al- | mot lriven far ' wh 
so are made in considerable quan- irges the air throug 10 nine 
' v , 
tities in the sand-casting department. \ ylast-pressure gage of the usual 
They are molded one in a_ flask tvpe is emploved. together with a 
usually from metal patterns, using the volume meter manufactured by Chas 
Adaptable machine shown in Fig FIG \ IN¢ He DIAMETER RING 1. Clark Blast Meter Co., Gladbrook 
> 7 , , CAS CENTRIFUGALLY . 
12 The flywheels are cast with a lowa The bedcharg f leg 
irge runner in one corner of th Whiting « " s operated at the nches deep in t b Ola and 
flask and a riser in the center As rate of thre tons af! homens ind the 24 ches in the sr ‘ [he oht 
soon as the mold is_ poured the "1 . , of the bed is gaged by rod re ' 
sill Lilie I it v* , i‘ > a lOUT s & : . . ‘ Ss 


metal in the runner is squeezed by 








the workman, using the back of a 


shovel protected from the hot metal 


by a little sand He continues~ to 
exert pressure on the runner until 
the riser ceases to bulge up. Chis 


is said to be more effective than feed- 








re installed. 
1 P ’ 
ne castings re ean 1 »V sand 
lasting, using a Jackman low-pres 
| ? ’ 4 ’ thal 
. Sa id ) S ey i l worku 4 
1 15 pounds alr The nozz 
Ss up 1 t sto istings a 
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i tn . > S | > it- 
' n ¢ } ] 
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shed by t] 


os Whiting Corp Fit MACHINE FOR MAKING LARGE CENTRIFUGAL CASTINGS IN PERMANENT 
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melting 
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charge, 


of coke to 560 pounds of iron; for the 
28 


iron. 


smaller 


pounds of coke to 
The melting operations are care 
of tl 


ratio, 


1S 


cupola 


conduc ted 


per composition 


line. The 


Efforts to kee p 


paid o 
bonus for 
however 

met who 





door. 


The 


the Whiting cupola consist of 56 pounds 


metal 


down 


day 


of 


A 10 
the 


charges 


charges 


280 pounds of 


avoid 
t 
made all along the 


usners 


rat 





to 1 
bed 
for 


fully 
pro- 
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pro- 
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fractures also 


are 


course the chemical t 


position of the metal. 


examined, and of 


ests 


li 


white metal every casting 


lar heat is then 


ing apparatus 


ployed for this purpose. 


that the drill 


giving a pred 


drill 


shown 


is 


+ 


fed 


etermin 


point of contac 


under these conditions, 


be drilled it 
scrapped. 


Ten per ce 


in each cast are 


nt 


r 


t wit 


machined 


45 feet per minute, 


; 
steel tool, as 


previ 


in 
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st} 


iui 


in 
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by a counterweight 
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snow 
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tne 


tested. 
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io 
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The drill- 
18 is em- 
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vided with means of measuring the ex 
tension of the knife edges and calculating 


the strength of the iron from the scale 
beam reading at which the ring breaks 


he beam 


The weight is traversed on t 
a small motor. The formula for tensile 


strength is 


I n Vv 

P is the load at which the ring breaks, im 
pounds. 

dis the original diameter f the ring in 
inches, 

b is the breadth or width of ring wu inches 
it point ot breakag« 

t is radial thickness of ring in imches at point 
of breakage 

fis the tensile strength of the iro: tons 


per square incl 


The calculations are based on _ tons 
of 2240 pouuds each. The formula could 
be adapted to the American practice ot 


iguring in pounds per square inch by 
altering the constant, 1200. 

In practice ring blanks are cut from 
the casting to an approximately square 
section, and after having a saw cu 
serted they are marked axially with a 
enter square for correct positi 


knife edges. The original diameter, d in 


the formula, in taken as the outside 
diameter of the ring blank, and b and ¢ at 
the point opposite the saw cut. The for 
mula was derived mathematically, and the 
oethcient was determined by testing 
ring blanks against straight bars. Th 
Same machine may be used for testing 
for permanent set. The high tensile 
strength, over 39,000 pounds per square 


inch, which is obtained as a result of 


1ese tests has already been commented 
upon 
Centrif ul Castings 
The cet gal casting shop is ited 
‘ 4 , 
ilongsi le gray iron toundry. It is 
now e ped with four casting machines 
one i \ } I tly dev yped, 
— ¢ ) 
idapte » casting rings , 0 in 5 
1 ‘ pers > . 
na weig g ) » Ld pounds 
| nar n s shown in Fi 20. These 
Ila nes ive l ady r ed i 
iy ey ) \ ( { 
t x ments \ iv in 
] ‘ 1 = | 
i i v nN 
i re i \ 
i ( x 
{ 
. 
. 
} 
} wo 
showt 
. 
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The 


of combined 


tempering leaves a definite amount 


casting. 


carbon in the 
The control of combined carbon is of 


course important. The silicon necessary 


to produce a given quantity of combined 


carbon is considerably higher than in the 


case of sand This is brought 


“astings 
high silicon and 


] let } mall ra ty} 
cooling, resulting In small graph- 


rapid 


ite particles in a eutectoid matrix, which 
desirable characterist 


bring about the 


possessed by castings made centrifugally 


in permanent molds. 


The melting equipment in the ntrifu 
Hi if _ 0 TN 
ropinesies If 


ot Be 
known reserves of high grade iron 
stantly 


expanding 


, 
-cCwirem + ‘ the tee 
requiremecnts oO { steeci 


industry, 


will ¢ exhausted in twenty years, 


and =the ner s otf ron 
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> 


department of the British 


j 
“9 ot} 
Pai casting 


Piston Ring Co. consists of a small cu 


pola, mounted ontrunnions, of thetype 





built by the Constructional Engineering 
Co.. Birmingham, England, together 
with a pot turnace 1 really serves as 
1 reservoir for metal which has been 


g to be poured 


started 


The British Piston Ring Co 





rations in 1909 and ts su cc 1s 
een ¢ T us | € nr ‘ + plat was 
ult l 1914. I ( company is n y 
rate and ip ed © 50.000 


and 
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managing director. The director 
Cecil Hill and W. N. Lindley. E. B. Pil 


ley is secretary. 


The machine shop is well equipped with 
tools for finishing piston rings, and 
other work. These tools include a larg 


number of American and British mad 


automatic screw machines and grinding 
machines. Largely as a result of 


Mr. Oubridge and 


ussociates, a number S] ul machi 
ave been designed and constructed, 
luding special grinding devices y 
immering machine et 


eo 


pe 
( ‘ tric sl! t i ver 
ilisiactory oO yr ct ot 
- I 
j 
lo icon 9 fa 
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falling off in available supplies of 
high grade ore and the generation ot 
cheap electri power trom water 
power, the electric smelters will come 


into their own They can undoubt- 


edly make jron superior in quality to 


that made in the standard blast tur- 
naces Very thorough tests made in 
Sweden and England with this elec- 
trically mad pig iron also proved 
that by its use in the open-hearth 


lurnaces considerable time could be 


saved in the steel making operations 


Actual figures have not been published, 


but in a number of cases that came 
directly under the writer’s notice, the 
saving in time per heat of steel was 
between 1 and 3 hours. Therefore, 


although the initial cost of electric pig 


iron may. still be somewhat higher 
than ordinary blast furnace pig iron, 
yet considerations such as that men- 


Welding Out 


HE 
now as 
course in the modern foundry 
the 
the 


welding department 1s 


much a matter ot 


as the pattern shop or 
finishing The 


accepted tool for cutting off steel 


room blowpipe 1s 


riders because of its economy and 
speed. In all welding operations such 
as filling in* blow holes and building 


up defective portions it is a means 


of effecting considerable saving. When 


properly carried out the oxyacetylene 
weld is free from hard spots, pin 
holes and contributes to ease and 
finish in machining. 

Repairing broken castings while not 
so important in the foundry as else- 
where, because patterns usually are 


available for making new castings and 


because the material costs are not so 
high as in a piece of finished machin- 
ery, is nevertheless quite common 


wherever castings can be welded more 


cheaply than they can be _ replaced. 
This is frequently the case and has 
led to provision being made in many 


foundries for preheating whenever 


the welding is to be done in places 
where the application of a_ welding 
heat will set up stresses and _ strains 
in the casting 

The foundry lends itself admirably 
to welding work As a rule ovens 
are available for the initial preheat 
ing; brick and coke are present tor 
the building of ovens to provide final 


heating and annealing; and men who 


are experienced and accustomed to 
note expansion and _ contraction = of 
metals always are present to super 


vise. 


In many foundries special spaces 
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purity 
the 


large as 


the 

do not 

difference in first cost as 

would at 
The 


nomically handle a large proportion of 


tioned above and extreme 


of the electric iron make 


first appear 


electric smelter can also eco- 


turnings, borings and cheap scrap 
material that is not 
except in small 
blast 


like 


in its charge: 


suitable proportions in} 


lurnace 


the Pacific 


the standard 


. t 
COdast, 


In sections 


where good ore is available near cheap, 
water-generated electric power and 
where at present most of the coke, 
pig iron or steel is subject to heavy 
freight charges, there is a_ splendid 
opening for someone with vision 
ahead to start electric smelters and 
steel plants 

Probably the future method of mak- 
ing even cheap steels will be to take 
a hot-blast furnace metal, either from 
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electric or standard blast furnaces, 
and pour it directly into a large metal 


' ; ‘ 
mixer where additions oO! ore, cneap 


and turnings could be made, 


orings 


then transfer this metal to a bessem- 
er converter, where the metal would 
be given a partial blow only and the 


deoxidizing and finishing off would 
be done quickly in a series of electric 
furnaces 

In the process outlined there would 
be practically no loss of heat in the 
whole operation, [The addition of ore 
and cheap scrap in the form of bor 
ings, etc., in the mixer would cause a 
thermic reaction and generation of 


heat; the bessemer operation would 
add more heat and all that would 
have to be done in the electric fur- 
nace would be to deoxidize, adjust 


temperature and, where necessary, re- 


fine or make additions of alloys. 


t Kinds Many Applications 


are set apart for the welding and cut- 
ting operations. An ideal procedure, 
where ample floor space is available, 
is to remove the castings from the 
molds, take them to a regular place 
for rough cleaning, then to a_ sepa- 
rate place for cutting off the risers, 
and finally to the grinders for finish- 
ing and after which the defective cast- 
ings are sorted out for removal to 
the welding room. An orderly and 


simple mode of handling the castings 


is to use storage battery trucks or 
cranes and monorail hoists carrying 
separate frames for the loads. In 


this the loaded 


where the work is done, special work 


way frames may be 


bemg kept by itself and the loaded 
frames picked up and deposited in 
the spaces assigned for succeeding 


operat ls 


\cetvlene may be supplied either by 


or cylinder, and oxygen 


may be taken from individual cylin- 
ders or from a pipe line fed from a 
manifold In building new foundries 
it is advisable to use welded pipes for 


the distribution of gases, and to install 


welded air pipes and welded sand 
blast machines Large diameter pipe 
used with either low pressure exhaust 
or supply fans should be welded to 
nrevent iks which cause daily waste 
in the lditional power required for 
the mal up of the fans \n extra 

ivs tor 


half horsepower saved soon 


the entire system Welded pipe, it 
is claimed, is both cheaper and _bet- 
ter than pipe that is rivetted 

The many ways in which the oxy- 


apparatus may be applied in 
the 


acetylene 


the foundry illustrate flexibility 


adaptability of the 


the 


and process In 


addition to uses already 


men 
tioned it may be employed for scaling 


I 
castings, cleaning ladles, burning sala 


manders, welding pipe, tools, struc 


tural shapes, machinery guards, et 


For scaling castings, a welding 


flame is applied to the silica scale 
his refractory scale has a different 
expansion from that of the metal 
upon which it is superimposed and 
cracks readily under the application 
of heat 't then may be removed 
readily. This application does away 
with hammering. It is a time saver 
and also makes for easier labor con 
ditions in the foundry. 

Oxygen is used _ successfully in 
clearing refuse metal and slag from 
electric and gas furnaces. It is much 
better than using sledge hammers and 
bars in cleaning up, is easily and 


applied and contributes to the 


idi 


cheaply 


general scheme of neatness and 


ness which is the aim of competent 
foundry executives 

When any steel work is bent out 
of true it can be bent back into form 
by playing a large welding flame 
over the metal and using a _ sledge 
hammer after a red heat has been 
attained. This process may be applied 


both to structural and sheet steel 
Worn out or broken steel parts 
may be repaired by welding Excel- 
lent pipe joints can be made and in 
fact it is claimed they should always 
be welded where vibration is _pro- 
nounced or excessive Macnhiner: 
guards, safety rails, etc. are being 


made constantly by the welding 


The 


proc- 


outfit 


welding 


value of a 


ess 
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for tinkering around any plant having 
u machinist is that a 


portable outfit should be 


separate 
the 


such 


kept for 


use of the repair Or emergency pang. 
The man who may be assigned to 
this kind of work should be provided 
with literature on welding and_ cut- 
ling The welder also should make 
it a point to read the current num- 
bers of the various technical maga 
zines to keep his foundry abreast ot 
the times on developments in welding 
practice 

Many foundries assign production 
welders to do odd jol S. this 1s a 
mistake and almost always results in 


retarding production. It is much bet- 


ter to have a regular shop miaster- 
mechanic or millwright to look aiter 
the odd job in the shop. lor most 
of the work which requires expert 


1ianipulation, competent men usually 


ate available 


Finally it should be borne in mind 


while repairs to custmgs even 


thos ol moderate size, occupy con- 


siderable time and floor space, * they 
are in a great Many mstances, scurces 
of saving that more than justiy the 


practice 


book heview 


Pa a ee Tentative Standards, 


1921, 518 published and 


pages 
pages, 


sold by the American Society for Test- 
ing Materials, 1315 Spruce St., Phila- 
delphia, $5 in paper and $6 in cloth 


binding 
This 


standards incl 


127 


relating to 


volume contains tentative 
iding 12 


cast 


| 
steel, 


wrought tron and iron; 10 relating 
> 


to nonferrous metals and alloys; and 
coal The tenta- 


| 
and coke 


relating to 


tive standards for castings are specih- 
cations for electric cast steel anchor 
chains, and for cast-iron car wheels. 


Those for nonferrous alloys are speci- 


fications for nonferrous alloys for rail- 


way equipment in ingots, castings and 
finished car and tender bearings; white 
metal bearing alloys; aluminum ingots 
for remelting and for rerolling; alumi- 
num sheet; aluminum for use in _ the 


manufacture of iron and steel; pig lead; 
graded and ungraded 
ior nickel. Also 
cluded are tentative methods of chemical 


light 


ingot metal, 


brass 


sand castings; and in- 


analysis of aluminum and alumi- 


num alloys; and methods of chemical 
analysis of nickel. Tentative methods 
of test for fusibility of coal ash, and 


tentative definitions of terms relating 


7 


o coke are given 


T he 


tinguished 


term tentative standard as dis 


indard is applied ‘o 


Irom Sf 


a proposed standard which is_ printed 
view of 
the 


consideration 


for one or more years with a 


criticism, of 


takes 


final 


inviting which com- 


mittee concerned be- 


action toward 


recommending 


tore 
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the adoption as standard of such tenta- 
tive standards by the formal action of 
the Society. 


cm “ 
| mnnerme tt} «yy 
Cause S IO! 


We 


DT aT n 
Blow Holes 
like to 


Ouestion: should learn 


if there is a self hardening paste which 
can be used on small cores without 
the necessity of redrying the cores. 


must be of such a_ character 


Also it 


that it will not create blow holes in 
the casting. We are making aluminum 
castings 2 inches in diameter by 5 
inches long and 5/64 inch thick. Our 


metal is poured at a temperature of 


1500 degrees Fahr. 

Inswer: We do not know of any 
self hardening paste, that is a _ paste 
that will dry perfectly without the ap- 
plication of heat. However there is no 
reason why you cannot paste the cores 
while one half is green In that way 
one drying will dry the core and the 
paste. Several substances on the mar 
ket prominent among them being fleur 


and dextrine are used extensively for 
pasting small as well as large cores. 
[The material used for passing the 


cores, except in rare instances, has 


nothing to do with the core blowing or 


vith the formation of blow kles in 
the casting The core may blow on 
account of the paste getting into the 
nt passage, but that is_ carelessness 
the core maker’s part and clearly 
is not due to the material of which 
the paste is composed 
liiow holes in ‘the casting may arise 


from various causes, oxidized metal, wet 
send, hard ramming, or hard cores, that 
is cores containing too much _ binder 


\ careful examination is required to 


determine which of these factors is 
responsible [If you are satisfied that 
the cores are at fault the remedy is 
‘ use less binder, larger vents and 
perhaps a more open core sand 


Melting Copper in Cupola 
Wi 


Ouestion propose melting a bronze 


pump chamber weighing 2200 Ibs., which 
is more molten metal than the capacity 
of our bronze furnace. Our _ intention 
is to melt the required amount of bronze 
in our 36-inch cupola As this is the 


first time we have used our cupola 
for melting bronze, we are at loss to 
know how to proceed 

Answer: Melting bronze in a cupola 
s quite feasible, and you should ex- 
perience no difficulty, providing a few 


rrecautions observed 
und 
pounds of copper 
1250 


are 


For a 2200 p casting we should 


divided 


each. 


charge 2500 
pounds 


into two charges of 


The usual bed charge of coke is placed 
in the cupola precisely as if iron were 
to be charged The fire is started, 
and after the bed has been’ burned 
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through, a thickness of charcoal, ap 


proximately 4-inches in depth is placed 


: 
on top o. the coke bed and then the 
first 1250 pounds of copper is charged. 
\ second thickness of charcoal is spread 
on top of the metal followed by the 
usual coke charge Charcoal again 
is spread over the coke followed by 

the second charg: I etal 
A mild blast say about 6 ounces will 
melt the metal satisfactorily, the ladle to 
receive the metal should be pre- 
heated thoroughly, and a few shovels 
rt charcoal placed on the bot 
tom before tapping the copper. The 
tin, lead and antimony, are added after 
the copper is in the ladle. An iron 
rod covered with plumbago is employed 
to stir the contents, after which the 
slag is skimmed off and a few handfuls 


of dry parting sand thrown 
An 


plumbago, 


the 


are over 


the surface. iron skimmer also coated 


wita held close to 
the lip of ladle while pouring. 


Wf ontang 
wontiana 


Iron Ore in 


Large deposits of iron ore are un- 
common in the northern Rocky Moun 
tains, so that considerable interest is 
attached to some deposits near Stan 


ford, 


Mont., which were examined in 
1918 by a _ geologist of the United 
States Geological Survey, Department 
of the Interior 
The deposits are lens-shaped bodies 
of rather pure hematite that form a 
belt ‘long the contact ot limestone 
and an intrusive porphyry Che belt 
has heen traced 7 miles, and although 
the length of the lenses is not accu 
rately known, the widths range from 
5 to 60 feet and one lens is explored 
125 feet below the outcrop. Numerous 


show the 


samples that have been take 


following range in composition: Iron, 
35 to 68 per cent; silica, 2 to 13 per 
cent; phosphorus, a tra to 0.107 per 
cent The average of 26 samples from 
10 deposits was iron 60.6 per cent, 
silica 5 per cent, and phosphorus 0.016 
per cent 

Existing explorations do not permit 


an accurate estimate of the probable 


reserves of the region Prof. | G 
Westgate, the ologist who made the 
investigation, concludes that there 
may be about 2,340,000 tons in the 
known deposits within 100 feet of the 
surtace. A copy of this report (Bulle 
tin 715-F) may be obtained by apply 
ing to the Director or the Geological 
Survey. Washington, D. ( 

Under the new mineral-leasing law 
it is incumbent upo the Geological 
Survey, Department of the Interior, to 
determine the geolog! Structure ot 
producing oil or gas fields and to 
divide the coal, phosphate, and oil 
shale tands of the public domain into 


appropriate leasing 
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Bill Makes a Loam Mold for a Cast Iron Pot 


BY PAT DWYER 
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MONG the many sayings wise 
i! therwise prevalent with 
those tiresome people ad 
dicted to quoting from books 
( | iV a d older proverbs 1s 
e to tl ( t that every human 
swallows a ech of dirt n the 
e of his lite l never have ques 
1 tl ura oi this statement, 
rtly he iuse ) lat iS ] k1 Ow, 
tists ire avy ible to support eith 
) 1 I t! the fae 
Ss of that cha t nd part 
ecause I] never felt particular! 
rested A peck of dirt considered by 
tself all in one lump is quite an iten 


it spread 


4 


out over a period of thr 


years and 


score } ten, Which ‘to save 
uu the trouble of figuring it out tor 
vourself is equivalent to 25,550 days 
evident that the daily quota 1 

not of sufficient volume to warrant thi 
iverage citizen in retaining the ey 


\ 


t 


‘ 


4. 





medic al special 


be classed 


lusive services of a 
n fact 
th 


mn so 


the statement may 


itorma 


handed 


other forms of statistical i 


cheerfully and freely 


ut to a= grateful public by some 
f the gifted writers who contribute 
o the bulwark of our liberties—th 
ee and untrammeled press 


D’s wealth was 


John 


into dollar 


For instance if 
converted 
bills 
nd 
it would form a git 
+} 


placed end to 


and side by sid: 
dle around the ear 
ibout a 
\s an abstract 


mile wide 
state 
ment or tact it may 
be true or it 
not, I never figured it 
out, but it not 


mean anything 


may 


does 
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prevent these I bx ’ pped with a proper dust 
g wings and rrester or supplied with a suitable 
1 pla haust system, for instance such a 
este is ma be seen des bed and 
sed strated with great fidelity and de 
quite I l the lvertisi g es of the 
evel i sf eat l rnal in which tl Ss con- 
Ils i r n eventually will appear this 
y might ¢ ( hol tion might have been 
1 casual wa led « t least mitigated to some 
ke ‘ t t { l t itely, Ss ] was 
i sis » 1 I now find that I am 

t theory, 1 lessl irred from the Chautau 
ted a tound circuit, from membership in the 
hiculty i Fish Peddlers’ union and from other 
! rsi employment of a lucrative char- 
in the course icter dependent for their success on 
the man wh € possession « a pair of leather 
swallow a ed lungs d a set of vocal organs 

o the like those 1 a steam calhope 

In th In my young and bare foot days 
ng to note now happily past and gone, thank 
to a Tipe gcodnes when in company with a 
e taken hand of young heroes similarly attired 
going lends | followed the annual circus up the 
to the we street and down the other street 
molder ne the old home town, I was wont to 
nto a er to the screaming siren at the 
id of tl procession as a steam 
the 5 However, since joining up 
1 t! \ t t mpany—the word fast of 
logged. Had used in its proper and le 


gitimate sense and not at all in 


he sense which you probably 
mind—lI 


mind 


have 
and 


have in 


learned to P’s 


my 


©’s, hence the calli-o-pee. As 
a compensation for my limi- 
tation in one direction I have 
developed into what you 
might call a fairly expert 


medium and distance 
l an that reason 


ke to fall in with Bill oc- 


long 
stener 1 for tl 


I |i 











the first place it isionally We served our 
would = require the time together in the same 
services of an shop and having 
irmy of men finished our ap- 
greater in nu prenticeship start 
merical strength A Gener. ed out to seethe 
than the com- = ~ world after the 
bined standing A JUDICIOUS APPLICATION OF FIRST AID AFTER POURING OFF THE HEAT fashion of young 
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molders the world over. Bill’s jour 
neyings have taken him into many 
queer and remote places in the years 
that have elapsed since he threw his 
first shovel of sand and it is only 
in recent years that we both have 
settled in the same town According 


to the general law of averages each 


of us must have inhaled a like quan- 
tity of dust, but the result in his case 
has differed widely from mine. His 
big booming voice today 1s as _ res- 
onant and ringing as that of a deep 


mat accustomed to 





plied internally at noon and a few 
more at night—few, of course being 
¢ t! teri -_ t r po nil y off the 
heat serve to vash iway il] the 
dust and dirt ; mulated during the 
day H ( 11 other virtues 
for this s oT é ly, but sine 
. 7 b raw om circula 
tior ? ( 1 t vere 
waste of t art to go 
further int Ss time 
( ” [ 4 f é 
As the ré ¢ wiest veraci s 
hroni es i i sever a] O 
casions 1 B has dwelt at 
some lengt the different methods 
n vogue t 1 ifacture oi cast 
on pot H S persevering kind 
of a person witl one track mind 
in sol respects and when he _ has 
tarted on a subject, he likes to con- 
tinue without interruption. Even when 
he has been interrupted he has _ the 
happy faculty of resuming practically 
at the point at which he had been cut 
off There I was not unduly 
surprised Ww I came around to 
the house the other night and after 
‘onversing fo 1 few minutes on in- 
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different topics began to describe the 
method of constructing a loam mold 
for a large cast iron pot 

“Shortly after leaving home,” said 
Bill, “I caught a job im what was 
considered at that time the largest 


and best equipped shop in the East 


devoted to the manufacture of heavy 
machinery castings I have not bee: 
down that way in recent years, but | 
have been given to understand that 


has been enlarged and expands 
S that probably t still holds tl 
———- 
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remier positiol! ihe gatler was a 
lely | vn, hi competent pra 
tical mnrat ind like you true artist 
ever walk o e keenly interested 
1n develop the and talent of an 
of his your men wl howed a dis 
it ition to learn. 

“In those days Curiosity with a capital 

C was my middle name, and this con 
ned with a willingness to work yon 
ttracted the Old Man’s attention. He 
d \ il 1 ] Avi led 


* 
} 
| 
~ 
C60) 
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the fact that so 
mechanics scemed to lack ambition 
seemed to 


deplored many young 


s| hey 


| | 
think that having = served 


a four year apprenticeship there was 


nothing further to learn I assured 
him truthfully and with no _ intention 
lattering 


; ‘ 
o l 


expected to learn a _ great 


the business while I worked in t 
shop under his chargé He said that 
ne Was plea ed tft t ! ttit j 
ild be p! as d t y time t ’ ¢ 
me the benefit of lvi He 1 
derstood and appre desire 1 
e around and \y ! everal ps 
e sett] ( t said that ] 
\ uld Stay with | I i \y i | 
\ h he y 1 ft ! 
the green ! l nd 1 t 
] i e wo 1 x T n ] 
l t I wi uld | i I i] T Id ( l 
the foll , | ion ‘ 
with a sl ] ler w had 
] rned ] I t il 
x ++ ] 1 » 4 
t 1 / He 
this ( ntry ' eT ; ; ‘ 
\ rican point ev He had y l 
eTa Vear 1 old pump 
pum 
if ‘T ( t t , ‘ 
I weed a ‘ kill H kept 
hopping 
Makes His Own Ri ng 
l{ just id re | in | lor 
tw pots each 9 fe in diame I | 
t deep at! l 1 nt 
| he had tacked the l ( 
s Ww t cu ird ] was t t 
‘ tent of the r ne re red. It 
has been ¢ t loa 
rs to make thei riggit di 
t] fact that they kn what they 
int and = usually i qua 1 to d 
| work with litt pervision 
With a pair of trar 1 a few 
] will mak 1 | t 1 plate 
at the T lina ind TY Ide 
Id not think without a 
) eri 
I this instar led that 
| Id me tantia toun- 
y/— 


SS 
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IN THESE PARLOUS TIMES THE 


PROBLEM OF 


HOW TO 


FILI 


— 


THE POT TAKES PRECEDENCE OVER HOW TO MAKE IT 








and one crown plate pro 


led =with == long dabbers  t support 
| nded portion of the mold torm 
th, interior the pot We pre 
pares ‘ ed on the green sand _ floor 
baie rved t make all the plates 
pouring them nm successive days 
Ih 1 the first day aitter the level 
} had been prepared, a wooden wedge 
hed dow: the center to act 
iS a support rr one point of a pair ol 
me! [he other trammel pont, 
et to the required radius was employs 
» scribe a cirele on the bed Light 
distant points were laid out mn 
1 rele using i straight ede ind 
imme!s 
The long traight edge was laid flat 
nthe hed with on edge touching t! 
‘ ( mark on th head of the wedge 
Marks were made on the circle at 
the two opposite points where the 
tra cht eda CTOSS d the cre le i ad 
hen the raicht edge Was ifted dd 
‘ down a in a position approx 
Weately it right angles t the first 
Phe POs! 1 Was rl ed by a Sf ire 
nd marked it Opposite points i 
h it he ire i relat ely su ple t 
r to adjust tl immels and sect 
thre ) he « l between ich pa 
mark I attached no importat ti 
t p l assumed by the t ight 
( lon is it ouched t ente 
, 1 It eemed ° ¢ j 
t make ny caillerence vie t} 
i t eda irst as r dowt 
low i the edge t hed the ent 
mark 
‘On this and other points whicl Dp 
t it tim I had considered o 
importance I found that my partne 


d decided views His trained crafts 
n eve could not tolerate anything 
ymmetrical or out of line and for 


isted that 


down the first 


that reason he n 


line o 
irtine the crane 


1nnie I have noted 


runway Since that 
that this pomt of 


i¢w characterizes all finished molders 


d the sight of a pattern bedded askew 
a oot above or below the flac ine 
Is their sense propriet as mucl 


offends a musi 


presari 
\iter th ed had been ] pared a 
‘ ks wer pla ed outsice t 
le at t the eight marks 
\ lin bricks then was set up i 
e and extendn ror in 
te n rit which ind was fr med 
t th the bricks rm 
etait vall the proposed plat 
| | ed and oa 
ror pore | ntil th nti 
1 le had n encl ed \ tte hy ding 
. wide uri mas a ] settr i4 
cn t the enter tft rr ne 
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g or the spit he plat was 
ired 
On t ng da simila 1 l 
th the ¢ ept that 1 gs were pr 
ed th building 
. ed in the ve ilf o 
Se nos nstead { be 
mple flat rcular plates were only 
t t \ i d here ré 1t c- 
1€ ecesSary te ld 1 retaining Wa 
side and it tro the ex 
\ ill Y il | Inst id 
naking tw I Ids each ne inch 
ep the t tes, one mold was 
ice nc] deep The mold was 
ired hal ull and aiter the iron 
l i little it was covered with 
coat ( parting sand and 
n the 1 uinder « the mold was 
( sam procedure was y] 
ved in. maki the buildin rings 
the pper part the mold and 
i\ I mold served make two 
’ ~ | r ast 
i ( the ‘ ne plate 
41d] er similar to the 
da pla lwo straight nes 
a ails ind parallel to 
( { mnt ( vere marked 
he ed n ne side 
ther iwo milar lines were 
t h gles and then, having 
s t | I dius, A 
{ rite DP l { the 
i | a cir le 
mi s re s¢ t Ss time 
} . 1 radius da circlh 
he ¢ the bed Ie 
Eighteen 2 x 4-inch 
| anp | el 18 nches 
laced n this 1 ‘ line 
penings tl plate through 
I isting was to ¢ pou ed 
( ts cle wall o he mold 
n the manne ilready de 
| he to triangular 
nding the cross in_ the 
te ( ! ded by bricks and 
led mn | sal d The se opel 
5) de in th overing plate 
pt read ans ¢ escape I 
r ist enera 1 in t terior 
e sus] irt the ld when 
' d te oO \ piece 
neh ¢ ry t ea h he 
t tl nner ircle 
t t-angle e lit 
\ + , ¢ th 
¢ tl ps the er 
t \ pie 2 h 
< + e! f + fa) 1A< 
‘ y 1; lec r 
} t | ¢ ! t ( 
d .. ' the cle ntain 
+} | ( re is vered 
th ch la ly . A timnh cy : was 
ed in the center » provide a hole 
T the spind] 
Phe plate ) CTa was pro- 


vid 
lee 
I: c€ 


Car 
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ed with dabbers from one to twe 
t in length and therefore it was 
essary to prepare the bed with great 
e and to a greater depth than when 





making the other plates The straight 
edges wert left in piace, but the sand 
was dug out in a circle to a depth of 
> «feet. It then was riddled and 
shoveled back into the hole in 6-inch 
courses, each course being tramped 
down before adding the following courses 
Ch floor ol this sh p had been dug 
up so often and so deeply that it was 
uirly porous, otherwise it might have 
en necessal ) put down a COK 
ed \iter the bed had been scraped 
ff level with the = straight edges, a 
circle was ruck to the required di 
ameter and th tside wall built up 
in the manner described for the !x 
tom and top plates \ center core was 
set t ovide an opening for the spin 
cle Several other cores were set 
promiscuously over the face to provide 
openings for th gas to escape and 
then a long sharp stick was pushed 
down in oncent circles about & 
inches apart all ove the face Suitable 
notches on the stick indicated the dis 
tance it was he pushed down the 
arious rings [Two lons iron bars 
resting on ick piers outside the mold 
were emploved §t support Ir s t 
iron | s spaced about 7 feet 1 
ind vith the er poimts rest 
frmiv on ti e of the mold 
The a building of the mold pr 
sented me ial features The foun 
Ga plate Vas blocked up level ovel 
the spindle seat and after the spindk 
ind sweep had been lowered into plac: 
the rick work was laid rather 
per d the ices filled with 
finn nders w up to a height 
it three feet At this point on 
the building rings was set on and 
t] the wall was carried up to withir 
ttle less than one brick of the top 
here the second building ring was 
set place The last course of bricks 
d half bricks to form a set for the 
pe was added and then a coating of 
arse loam approximately 34-inch thick 
is swept all over the face of the 
mold This was followed by a. thin 
iting of slurry or finishing loam 
vhich had been strained through a Ne 
* sieve and then the spindle and sweey 
ere lifted out V the crane 
The mold was lifted by oO long 
S S icing the ugs on. the hot 
tor piat nd embracing th ends 
thi ngs twat ross suspended 
the ne hool It was placed or 
( t} car es and shoved int 
the eC! e dried The pe or ‘ 
Tt plate her vas placed over the 
spindle seat and after the spindle and 
sweep had beet idiusted the wall was 
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Electric Furnaces for Gray lron 


From the English 


Point of View 


Discussion of G. K. Elliott's Paper at Annual Meeting of 


Institution of British Foundrymen 


; +wmnN ‘ 
iss10nNn Oo! 


George K 


- Che 


HE disci 


Elliott's paper 


entitled, 


Basic-Hearth Electric Fur- 
nace and Some Problems of 
Cast Iron,” which was read at the 


Institution 
14, 


Foundrymen’s 


Blackpool conierence of the 


of British Foundrymen, Sept on 


Lehalf of the American 


brought out some exceed 


association, 


ingly interesting suggestions illustrat- 


ing the British point of view toward 


the production of cast iron Some of 


discussion 1s summarized in the 


1 
this 
the Blackpool meeting which 


Oct. 15 Addi- 


given in the sub 


report of 


appeared in the issue. 


tional details are 


joined further extracts from written 
discussions submitted to the secretary 


of the Institution of British Foundry- 
men, and from the stenographic trans- 
cript of the oral remarks at the meet 
ing 


Vade Th 


H. J. Young, 


gineering Works, Wallsend-on-Tyne 
said: 

‘It is difficult to get a price tor 
castings which would justify the us¢ 
of the electric furnace, however good 
the iron may b I have made a good 
many tests on American arbitration 
test bars having cast over 2000 pairs 


of which 1134 pairs have been analyzed 


in duplicate. Of these, 74 pairs gave 
0.075 per cent of sulphur or less; 248 
pairs gave 0.076 to 0.099 per cent; 
469 pairs gave 0.100 to 0.139 per cent; 
and 343 pairs gave 0.14 per cent sul- 
phur or more Therefore in over 10 
years of work in two foundries, only 
6% per cent of the castings wer 
under 0.076 per cent sulphur. Over 71 
per cent contained over 0.1 per cent 
of sulphur, 30 per cent of the cast 
ings having twice as much sulphur 


as Mr Elliott indicates Is advisable 


“From the lst of transverse tests 
of cast iron before and aiter treatment 
in the electric furnace, it appears that 
where the total carbon 1s reduced 
the strength increases, which is to 
be expected HH weve! ti tests it d 
1 4 ’ 
co not appear to give evidence wholly 


i! favor ot the 


lurnace, 


y own records of cupola-melted iron 
(with no _ electric treatme ) contan 
hundreds of results where the _ best 


from 3808 
the 


content of 


bars showed pounds up- 


ward, although metal contained a 


higher average phosphorus 


mentioned in 
Its 
upola as, 
We 


electri 


nd sulphur than that 


paper As good resu 
tained with the < 
the 


all realize that the 


furnace. 


the 


electric 


use of 


iurnace would enable us to pour at 
higher temperatures, that slag and 
such lik impurities would separate 


more freely, that the carbon con- 
tent could be more easily controlled, 
and that new constituents could be 


added; but apart from these facts lit 


tle can be said at this stage In a Iecw 
years’ time foundrymen_ will come 
down to the fact that cast iron co 


tains sulphur, phosphorus and mangan 
est lf these constituents are taken 
out you get steel. The cast iron ot 
the future will contain these ingredi 
ents; to eliminate them is not neces 
sarily a good thing—certainly the elim- 
ination of sulphur is not.’ 

J. Shaw Brightside Engineering & 
Found: ( Shefheld, wrote 

‘Mr Elliott admits at once that so 
far as cost is concerned the duplex 
process is 1 h more expensive than 
the use of the cupola alone This 


two points for discussion. First, 


claimed all due to 


the duplex process, or, could most of 


them be gained by better selection of 
material and better cupola practice 
Second, is there a_ sufficient market 


willing to pay these greatly enhanced 


prices to keep a duplex plant at fuily 
work? 
Cupola Metal Hot 


“One of advanced is 


superheating the metal That may be 


granted, but with good cupola work 


ing you attain a temperature hot 
enough for any casting, and as_ high 
as most of the local sand will stand 
up to. If in addition to the first 
cost of the electric plant, overhead 


and labor charges, you have to add 
special sand or composition and extra 
T sk to vour molds you are approach 
ing t cost of steel castings The 
possible 1 g action of the bask 
hearth electric furnace constitutes its 
chief claiy lor ttention so lar as 
vr ro! stings ire concerned Mr. 
Illiott states that it is possible to 


' 


reduce the sulphur to any limit, given 


time and a suitable slag, without re 


ducing the carbon, silicon or man- 
ganese to any great extent. From in- 


quiries made in Sheffield, this statement 


89 


w 


Cupola lron Defended 


s co rmed bu t t ned 
th deoxidat does tt account fe 
the 33 pet r ova treng In the 

test mars ne ti ‘ ] ' \fr | | + 
‘Take h t No. 1221 for ex le Ww ¢ 
should not in Great Britain call an 
iron with 3.48 per cent total carbon and 
1.92 per cent silicon a Strong rie 
Chere must be something els to 
iccount lor tiie ire necreas n 


Strength whe! cast trom thy r 


iurnace other thar a reduction f 
(.077 per cent in sulphur his latter 
would, by its action on the combined 
carbon, weaken _ the iro! \gainst 
this must be placed the reduction of 
total carbon to 3.38 per nt and 
silicon to 1.82 per cent together with 
1 crease in the ratio of combined 
carbe to total carbs These latter 
tactors would account for part of the 
icreased__ strengt! May | suggest 
that higher casting temperature but 
chiefly the alteration of the graphitic 
Carbon to the temper carbon torm are 
the principal causes tor! trie eased 
strength The o1 ly cupola tal that 
would be considered a strong one in 
England is heat No 8172 Unfor 
tunately no test re t for cupola 
Iron is given 

“In heat No S182 the total carbon 


S £.// per cent tor the cu ola metal 
So tar as I can learn nothing so low 
has ever been recorded in Great 
Britain It is becoming more and 
more recognized that low total carbon 
1s one ol the chief causes tor a 
sirong iron, and I think Mr. Elliot 
might, with justice ive put this 


tiorward as one of the 


the electric furnac« lo sum up, Mr 
Elliott has put before us a large 
amount of valuable informatio ind in 
most cases. has ved his points 
Whether there is a market for cast 
mgs otf such greatly enhanced cost 
bearing in mind the higher tests ob 
‘ained from cupola metal Eng 


lend, is for each fou 


tor himself 


chestet said 

The luplex method proposed by 
Mr Elliott brings the electric fur 
nace more nearly to the level of a 


commercial proposition as far as the 
iron foundry industry is concerned 
The improved transverse strength 
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given by Mr. Elliott would be F. J. Cook, Rudge & 








pected from existing knowledge otf Birmingham, wrote 
| 66 1] , Lh - > > 
e electric-furnace treatment of cast All who had an active part 
} } ¢ } ) } — 
rol We re if opinion that Mr the formation of the British Found 
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Elhott ittacres nduc Import I to ens isso ition vill remember vw 
the resence ind ttect ot on-oxid ratitude the great assista e recely 
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Mola actor Link witia Green-Sand Core 
: 
HEN one thinks ol ores he one ¢ t drv cranes carries a core nd set ‘ the e guided by 
isually pictures i d S 1 ( eg | to this table \s may pins on the sh s shown in Fig. 2. 
core, a hard dried mass of be note the 1s laced o 1 tor [The coremaker turns the whole over 
ind held together with a supported by four legs The sand is and removes the plats [Then the mold- 
der. a most cores are made that released by a gate in the bottom [Two er who has made the cope sets it on 
The green-sand core is coming ike | it the bench and the drag and the mold is complete 
re ind more imto usé where it 1s I I nm core olders In the ready tor the pouring and riser boxes 
possible to adapt it to the work. In lustrat Fig l, a coremaker is \s may be noted from the castings 
Sonn obs the under half of the core is she ! ith the drag hal ot the core shown | eo. 2. the shoe or link, as 
nade of dried sand and supports the he two-plate box belonging to it is called, has the one side almost 
upper half which is made of green sand. the other coremaker is shown to the flat and the other side has two ribs 
The method one large steel foundry eit [he two halves of the core are th the edges t d ove whi make 
has idopted in making shoes tor a made n separate plates and joined to the Ss ) 1 core ecessary However 
crawl-type tractor is interesting The gether, then the top plate is lifted off the side of the core forming the ribs 
cope and the drag are made on two nd the bottom plate containing the has broad s ce to rest on the drag 
separate pneumatic squeezer machines. ore is set on a table near the one on’ the four flat surfaces in the corners of 
Set conveniently to the molding ma- which the core was made [The molder’ the drag, show Fig. 2 forming be 
de the drag brings it to the ings to support the re 


chines is a large bench shown in Fig. 1, ,ho has ma 





IN THE CENTER OF THE FOUNDRY IN A LARGE BOX CARRIED BY 


FIG SAND IS BROUGHT TO THE COREMAKER I 
1 HEN THE WHOLI 


CRANI FF 14 THE CORE PLATE IS SET ON A STAND AND HE DRAG IS PLACED OVER 
IS TURNED AND THE CORE PLATE REMOVED AND THE COPE ADDED 

















evise Bending Test for Malleable 


Standard Tension Test Bars Are Clamped in a Vise and Bent Until Rupture 
Occurs—The Degree of Deflection Is Measured on 
a Specially Prepared Dial 


BY EDWIN K. SMITH AND LOUIS LICHTENHELD 


NI of the most valuable example, some harness castings must inning 10 degree graduations up 
properties of malleable iron submit to strenuous bending opera- to 360 degrees | ngles from 360 
is its ability to bend without tions in the course of manufacture to 720 degrees are also read on the 
fracture, when subjected to [The Walker drop machine will give outer circle, by adding 360 degrees to 
heavy stresses. From the earliest days a good indication of the sample’s abili- the angle on th lial Sometimes, 
of the industry, malleable foundrymen ty to resist shock and any foundry wing to the gates being in the way, 
have proved the qua.ityv of the prod equipped with one f these, and a it is more convenient to bend the bar 
uct by battering castings into vari standard tensile testing machi can in the opposite direction from the us 
ous distorted shapes set a good indication of the quality ual on In such cases the angles 


During the past lew year©rs the tend 


ency has been toward more scientific 





methods of testing, and at present, th 


practically universal specifications for sar —s ¢ 2... 
: ) : 
, | Me ¢ Aw 


malleable castings call tor two deter 




















minations—tensile strength, and _ per — T nin Tt 
cent of elongation These tests are ot a J eee fae 4° ee re 5 ~ 
2 
unquetsioned value and have come to iu “ 7" 
stay, but it seems possibe that in the 
pursuit of tensile strength and elonga- 
; , FIG THE STANDARD TENSION ES BAR IS SED >} k DI Lys rES1 
tol the essential teatures; resistan 
to shock, and ability to bend with- ; ; 
: d : of its product However, some time n the inner t are read. The bend 
out fracture may nave peen neg- ‘ ‘ . 
: sie . ago, we came to the conclusion that ability dial is shown in Fig. 2 
lected This is particularly true of ‘ a Eee " 
c there should be some simple test tor In determining the form of test bar 
certain classes of castings. It is ob- : 
measuring the amount of bending to be used, it seemed best to take the 


vious that many railroad, automotive, ; ' . 
which samples of malleable iron would standard S-inch tensile ar of the 
and agricultural castings must have a 


: : stand. After some experiments, a American Society for Testing Materi 
high resistance to shock, and on some : er 
A ; age square aluminum plate was marked als Specifications tor this b: are 
ot the lighter classes of work, ability oer <p . = 
: into two concentric circles On these shown in Fig. 1 lhis bar is espe 
to bend is of prime importance. For agit : 
circles were marked the angular de- cially suitable for the bending test, as 
The aut s ré iss ited with the Lakeside rre a y } ) > e ly . > - liaa hi 
ikesid grees, startin with 0 degrees on almost every malleab foundry is 
Malleable Castings Co., Racine, Wis., in whose . . ; . Vite 
laboratory the tests were made the bottom of the outer circle, and equipped tor making it In most cases 


























FIG. 2—THE ANGLE OF DEFLECTION OF THE TEST BAR IS MEASURED ON A CIRCULAR DIAL DIVIDED INTO SEGMENTS 
FIG. 3— tHE TEST BAR IS HELD IN A VISE AND BENT WITH A PIPE 
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F It rHIS BAR SHOWS A DEFLECTION O} 8 DES EES Fi rHE ANGLE OF DEFLECTIO OF BARS WHICH DO 
OT REACH THE OUTER CIRCLE IS MEASURED B\ HE PROLONGATION OF THE END—THI <GLE OF THIS BAR 
Is é DEGREES 
‘ ( yal irc made Iron I $ yar it os pe ntra 
evel t " ext t i yy ol produced t . 
P test Re ttle expense 205 deg kind of cast 75s wil mal there 
tes id is follows (lamp \s at nd tion of ability ot malle- “If the shipme! ar 
t t t t vend, this test has given’ transportation as istings’ or eve 
1 me ¢ illowing the great Its B the foundry defective castings’ they sl ld t c 
( t t 1e bar to stand above etallurgist at once can, detect any as castings and no 1 ! t 
‘ . tence é I yroduct to- charges WwW t ed ereo 
( f pipe ver upper ibilit le the can r the r if 
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\ 46 len ( ] ) tice- t S 
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How and Why in Brass Koundin 





the have col Hake ush 
vig if fia C Se ‘ weighing ap- 
proximately 12,000 pounds, ch of 
vhich we enclose uinsirat ur meu 
od of gating the same. The casting 
when taken from the mold, appeared to 
‘ perfect, Out wupor machining, gas 
Puckels aft pe } d wh ik ] See med to ui 
through the whole casting The gas 
‘bbies or ft ts did not seem to shox 
SIGHS oy ( ride. 

The mixture used is the same as that 
used for propeller wheels namely: Cop- 
per, OO per cent inc, 39.50 per cent; 


0.15 per cent; lead, 0.10 per 


manganese, 





cent, and tin, 0.10 per cent. The bronze 
was melted in a_ nonerucible, il-fired 
furnace, from which it was tapped ito 
wm é(if/ sat ai as tappimg 
von rom a ci } bh ¢ a ippreciak 
ur advice in regard f anything we 
should carry out to get sound castings 
For a manganese bronze, the mixture 
given is open to severe criticism, as 
there is no question but that it will 
be low in both tensile and elongation, 
d though used for propellers is en- 
tirely unsuited for this application. We 
that inum is mentioned 
nd t t element we _ should 
¢ tie t to sh dete ts il 
g e No 
Ss Q U l ce t \\ 
‘ ‘ii Gide ae = 
is t} et Ss cont ( | 
é t has been neg 
‘ + ] < us es ler 
‘ S ‘ 
. ~ emi t tT { f 
‘ _— os 
} +1 < ‘ + = 
‘ ’ e 
Ica 7 #271 179 000 ) 
ht ¢ mold has to be 1 ! 
ere + nada +} 1 t} + 1cPA far 
s TI : ' | 
. TO dad s | “a 
‘ we Cc ce tronhb! 
sting of this weight. What 
wanted is a sand like No. 2. Lum- 
‘ ossibly mixed with a pro- 








By Charles Vickers 


Ortio ol Millville grave tl i 
ninimum of binder tor the mold 
\fter the pattern is drawn, the mold 
should slicked, then blackwash« 

nd dried, making a_ solid, strong 
but porous mold which should be 
poured as warm as possible so no 
moisture will accumulate in the walls 
The core must be made of an open 
and, well blacked externally, and it 
the core is solid, it must not be as 
sumed that one event in the center 
is used in small stock cores, will car 
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ises ¢ ent 
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¢ ers thie ind g ¢ 
| ‘ T =~ 
{ 1 at ] 
> t if t 
. that ‘ 
()t ‘ 
‘ ’ 
} , 1 that < 
< + 1) t} m tal 
In ‘ r \ nity n doubt there c 


a 
7, 
g rg " stings ! 

( ipt s§ ne d Ss \\ 5 \ t 
1 get fron | ‘ { 
cing used ior hi¢ istings List 

( e of the coars vy i 

‘ backing, il d I . tl 

this, and d 5 t we lf a i ( 

can be made, this w« ( 

best, but a little ingenuity, combins 
with a knowledge of the importance 
providing instant es ( r the gases 
generated at the s ( it the core 
vhere the metal touches wi SOlve 
this difficulty. If the meta es quiet 
s it comes up in the will be 
1 certainty the isting vhe n 
hined will he sound 

When pouring irge castings of 
nianganese bronze, have a large runne: 
asin and set dry sa ores, bonded 
with silicate ot soda, at the mouths of 
the various sprues. Flare the opening 
in the cores with the narrow part 
downward, and fit plugs of core 
sand bonded with silicate of soda, to 
the sprue throats th cores. At- 
tach the plugs to long iron handles 
nd have men holding them when 
the metal is poured into the basin 

When the basin is { 1 with metal 

have the plugs leading into the bot- 

tom gates lifted, and later according 

t judgment, have the plugs to the 
tes higher up the casting, lifted 

Rehearse the pouring performance so 

the men tmnoe ‘ * to do ane 
, im dn A ft t , tart 

th lad 

Recovering Lead from Old 

W248 . lata 2 
1 ‘ 
| 
1 
n ¢ ¢ le | 
] ites cannot lw 1 le 








th the dross floating to be skimmed 
efore pouring the metal The 

x ice would destroy the crucible’ in 
ne heat bv cutting it through at the 
sla line The most. practical plan 
ould be to build a small reverberatory 
nace a oven like affair with a 
loping hearth onto which the plates 


stacked and heated. The liber 


ited lead then would run down the 
] ype t the open tap hole and thence 
t he ladle The dross could 

raked out at intervals, accumulated 


| Id to rehners 
lhe dross is reduced to a _ metal 
flux of salt, fine coal, glass and tin 


1ixed and smelted in a 


plate intimately 1 


verberatory furnace at a temperature 


1 
hetween 1000 and 1500 degrees Fahr.; 
or it may be treated in the blast furnace 
with tin slags and iron which results 


in an allov of lead and tin 
Os a 
lot Sand in Flask Causes 
> TT se . 
privet) Uastings 


ie have had difficulty due to 


»f small brass 


co 
ee 
we 
i] 
= 


castings of com- 
fives, and we 
‘ inspec- 
f IV'e melt tn an openflame oil-fired 
furnace, and for fuel use a light 


sulphur 


eighty five, three 


; ron 


sample for your 


sendma a 


tilting 
Pennsyivania oil, having 
0.5 per cent. The oil is used under a 
f 30 pounds, with air pres- 
sure of 6 ounces. We add a little phos- 
phor copper; about O10 per cent o7 th 
15 per cent phosphor copper. The heats 
pounds hour 
and the castings are poured at 
a temperature within the range, 2000- 
2100 degrees Fahr. We will appreciate 


any suggestions you may be able to 


under 


CESUTE 


/ 


of 700 require about one 


fo mell 


r ws 


The sample casting shows porous on 


one side only, therefore, it appears 
likely 


ings condition 
of one half of the mold; also it may be 


the porosity is due to some mold 


such as hard ramming 


caused by wet sand. By wet sand we do 
not mean sand that is too damp in the 


but sand that is being used hot to 


pile, 
fill up the flask. This hot sand will steam 


through the cold sand facing and _ will 
ll the mold cavity with steam which 


will condense therein and produce the 


same effect as molding with wet sand. 


As the trouble has come up recently, 


there is a great possibility it is due 
» the 1iot weather, the sand holds its 
at after casting, and then molds are 


ide with hot sand backing. It does not 
pear the melting part is at fault; the 


sulphur is low, the metal is deoxidized, 
and the melting conditions are normal. It 
does not pay to economize on molding 
space, which means using the sand many 
times over in a day. Note if this condi- 


tion prevails; if not, then there is some 


THE FOUNDRY 


with the molding; if 


thing else wrong 
the metal was aerated in the 


castings would be 


furnace 
covered with holes al 


around; the holes would not be clust 


té red 

m one side. 
prass Welrecis wue to ine 

Ciude d iro K 
I e sending u two small simpli 
ss stings, and will greatly appreciat 
é ions Mt 7 ly Ih é fat wii 
d n improving the quality of the 
You wi e tha th are 
( rect 

In the case of one of the castinys a 
large patch of dross has been un- 
vvered by turning off a portion of 
the stock and in the case of the other 


a part is threaded and the tops of the 
t presumably the 


mak- 
source of the 


side, 
filled with dross, 
The 


defects lies in the metal 


hreads on one 
cope part, are 


ing them jagged 


It iS drossy 


and contains iron, and it would ap- 


pear that a jumble of red and yel- 


low brass with possibly a_ percentage 


of borings had been melted without 


regard to the analysis of the final 


mixture The alloy is too hard and 


1ony to be economical, as the loss 


and the cost of machining wi'l in 
crease the cost beyond that of all new 
The 
work out cheaper 


MIxTURI 


metal. following new mixture 


v. ould 
Rep Brass 


Per Cent 


Copper 83.00 
Zinc 10.00 
Lead 5.00 
Tin 2.00 


\ possible improvement of the scrap 


metal being used would be to use 50 


per cent scrap with 50 per cent of a 
mixture of copper, 84 per cent; zinc, 8 


per cent, and lead, 8 per cent 


Causes of Spots on Brass 
Ornamental Castings 
We have experienced some difficulty 
with spotting out, in the case of 
F which we send 
inspection. -This 
been dipped and polished and you will 

badly potted We 


suggest ns you may 


oriua- 
mental castings, one of 
jor your casting has 
note the center is 


mull appreciate any 


able to offer in reqard to tl 
of our difficulty. 

The difficulty is caused by defects 
in the casting due to metallic oxides 
which have entered the mold with the 
metal. In the sample sent the ympara- 


heavy center received 


+ 
t 


metal when it was 


cast, and some dross being carried by 


the metal lodged and produced a porous 


spot. 


The same thing happens in the case 
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ot valves and other castings that leak 


when under pressure. In the present in- 
stance, when the casting is dipped, some 
of the acid liquor seeps into the porous 
spot and remains. Then, after the cast- 
polished, this acid oozes 


This is called 


ing has been 
result seen 
spotting out. 
ll better 


cases 


As prevention is in a 


than cure, it would be advisable to add 
a small amount of deoxidizer to the 
metal to eliminate the oxide of copper 
or other metal as much as possible, for 
the less dross in the metal, the less 
chance will there be of any getting 
into the castings. Also, if the spotting- 
sut appears most frequently on the large 
surface, the gating should be changed 
sc that part of the casting will not 
be filled at the first rush of the metal 


The use of some skimming device to 
hold back the 


sist in 


dross will materially as 
castings The 
foundry fault. In 
the specks of 


getting cleaner 


fault is entirely a 


the case of the sample, 


dross have penetrated entirely through 


the casting and the spotting-out is 
} 


visible on both sides 


In addition to using a  deoxidizing 


agent in the metal, after the acid dip, the 


castings may be dipped in a neutralizing 


bath of lime water, or similar chemi 


cal allowing them to remain sufficiently 
long for the alkali to penetrate to the acid 


} 


11 1 
Dy hot 


The castings then will be dried 
after which they should be placed 
in an oven heated to about 230 degrees 
Fahr., 
moisture 
ing. When the 
can be polished, and no spotting-out will 


water, 
with the idea of expelling al 
from the pores of the cast 


castings are cool, they 


be evident 
Flux for Aluminum Alloys 


Ie would like to learn what is a 
ix to use when melting aluminum 
alloys. How is sal 


purpose? 


\n excellent flux to be 


ammoniac for that 


added on the 


urface of molten aluminum is zinc 


chloride The fused zinc chloride 
should be used \ piece the size of a 


hickory nut is generally sufficient for 
an ordinary pot of aluminum. The chlo- 
tossed 


aluminum and is 


ride is onto the surface of the 


stirred around. The 
action of the chloride is to disentangle 
The dross 
dust 
removed from the aluminum 
thick 


found mixed with 


the aluminum from the dross 


is reduced to the condition of 


and can be 


leaving the latter free of the 


metal which is often 


the surface layer of melted metal. 


Sal ammoniac is sometimes used for 


the same purpose, but it is not consid 


ered as wd as the chloride of zinc. 


ao e ~ : > - : 
Sal ammoniac is chloride of ammonium 


\nother chloride sometimes used is chlor- 


ide of sodium; common salt. However, 


this is not as satisfactory as sal am 


moniac 
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Study Effect of Lead on Gun Metal 


Work of Previous Investigators Is Reviewed and Results of Recent Experiments 
Are Tabulated -Both Sand and Chill-Cast Bars Were Tested 
Microstructure of the Metal Is Studied 


BY R. T. ROLFE 














HE effect of lead in this al- results obtained by the admiralty with the proportion of lead, both sand and 
~ » i 
loy has been previously dealt the same two alloys do not confirm this chill castings being made side by side. 
with by H. S. Primrose,* J contention, the matter is in some doubt Casting temperatures wert letermined, 
Dewrance,+ F. Johnson,= and Johnson's. results were from small chil] and complete analyses wer made of 
the present author.§ astings His results are shown in 4l! the different compositions, these be 
Primrose’s experiments were on chill Table | ing correlated with the mechanical test 
castings, the influence of this impurity From a study of these papers in par results; soundness of castings, hardness, 
being studied up to a proportion of 3 ticular, and from the general literature Stanton impact values, and with the mi 
per cent, the lead replacing an equivalent n the subject, it appeared that, in spite rostructures \part from the complete 
veight of copper. The requisite amounts f the previous work, the exact effect atalyses of a 1 alloys, complete analyses 
f lead were added to the normally f lead in gun metal was still quit 
pure gun metal to produce in the final uncertain. This opinion was confirmed by — 
ws the proportions given in the fol 1 consideration of the following varied ea oe NO t Tt. © 
bh] , , : ej_| _] 7 —— .e_ 
lowing — table No data are given as ypinions extracted mainly from the papers ¢ TS 
: ‘ ; ; . . eee oe oe | 
to casting temperatures and conditions. 1 question or trom the discussion thers e | | | 
The following results were obtained n VIELO POINT et 
: ) : ; — = ‘ , a = | 
T | Melting F. Johnsor Lead does not appear es? | ‘ 
| i : Ct Bm * a ' ; STANTDN FIGURE 
cad, strengsn, mm . seriously to affect the mechanical prop 0 —— 
Pet pounds per Per Brinell degrees : : : eS 
Mark cent squareinch cent hardness Cent. erties, alt ugh it 1s possible thi re Wy zz a 
11,66 18.4 70 998 sistance to shock is lessened.” ee eee 
\ 3.93 16 65 065 is | a || LAN ; 
R ! 1,28 17.1 60 920 H. S. and J G Primrose :* t pe \ 
g . Pe 55 870 ' ' } « — — ] 7 . ; | | | 
has even been claimed that with half of eT —\ \ a 
Dewrance’s work dealt with green-sand | per cent of lead in gun metal th oe | Le | | \ J lS 
istings, ti addit n ol lead eclne tensile strength ft the alloy is im 0 |_| 4 © = 
: f ¢ ] . . ; . HARONE S$ FIGURES 
irried as tar as 160 pet ent, alWays proved, but this is very doubtful }—+ 
, , r} 1 . — 9 SHORE «a 
t th xpense t the copper re results I) op - . 8 = a 
i © «4 p ( ] ‘ \\ Namsey Even 5 per cent of > a al <1 
were as follows , . : , é 6 BRINE. "75 -—, 
cad would reduce the tensile strength a 
} ‘ - ee + — 70 = 
Fensile s , very matcrially So es, > 1A} 
Lead ; Elongatior ; i ‘ 6: l V7 |} 
Per cent s Per cent \. E. Seator “At one time lead was 0 o7 208 146 68 oo oes rae 168 
24 sf ted wae : 
N : ked upon as a public enemy ut now 
. 9.75 verybody was proving what a good FIG: 2—SAND CAST FIG CHILI 
4 ‘ + i’? sie i ‘ « ~ ) . 


7 -— ee 4 ati CAST—RESULTS FROM MELTS, FULI 
72 iriend t really was » IR 
840 pss LINES; REMELTS, BROKEN LINES 









































nd ¢ ¢ ' + ; ] + ; 
+ I 1d i ] ~ l ) ead does not ere mad of 1 the , tu 
- iffect the quality appreciably t metals used 
i ) () Wo + < +f ] 
} - Ving thi ( i ty I Vas «at In the case ; each , res 
6 s } ’ 
rry t t S S a. } 
; Ue ‘ t ru } eri lla neta Irom cach Liter tire 
Dewrance also cla ed 1 eaded gun- — a . 4 
Csis ( Lil¢ sa ( Hines i ll Lil cas requisite sand " | h d 
netal in reased res ince to the } : ; . 
1K I a ' ‘ + . nti ne reeni ; stio 
- * the antimony and arsenic investiga cen poured was cas s. These 
n t Ing temperatures than in the csbenicicciiadl wit ae 
1 ‘ | ‘i P , ‘ i ) (i ‘ re iter re nk te " \ id 
LS¢ rf ie lead-tre i and stated \ gents ‘ , : 
mn Syntine loys were pre dition cing made ind the hars 
that gun etal ¢ ta 1 UD per cen j no rog ; : , 
. _— 2 = gressive imcrease in vere cast, while again casting tempera 
! cad ¢ ( e used vithout loss ot , 
4 I, , . ‘ Cs were determine | nalyses 
treneth » to 550 dee s Fahy vine Gun-M B ounding Ist « : oe 
; ; : t 4 made rhis proce lure iff ded in id 
vith the materia rt rmal composition The Effect f Increasing Proportions { if : a : 
a ti - : pert Seah 2 ati Reanectiesle anon the itional check upon thx fluence of tl 
enormous talline tt 1 in strength Pranertic Adniralé Gun-Metal.” Journal , ae “—- 
: . ' x : aan ica an aiso fave information as to 
ind ductility ccurred at a temperature I 1920, vol. x 
the variation m composition caused by 
! i t sou grees ahr Xs the 
P ont t! et g the Br h 
Inetit Met ‘ B gham, Sept l 
» 1921 
Original reference t ! wT it requoted in r 
g v = = . - a —— = e 
rig ttre mt non, tnt rpmted im _L ® @ | i 
Metal and Brass Founding H. S. and J. 8. _ 
( Primrose, Ist y : 
Bronze,’ j | iF 
N 1914, vol { 
nfluer Ir e \ } l ‘ed ag 
$°The | fecha 25 8.0 10 15 
Properties of Admiral Gun-M Jou 
167 
$**The Effect of Arsenic Antimony, and Lead 7 
88:10:2 Gun-Metal.” J of the Institute FIG METHOD OF CUTTING UP BARS—1, BOTTOM, RESERVED—2, TENSILE 
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remelting. The approximate proportions 
of lead aimed at were, respectively, none, 
0.5 per cent, 1.0 per cent, and 1.5 per 
cent. 
Table II shows the composition ot 
the metals used which were of the fol 
lewing brands: 
selected 
Harvey & 


Copper: Rio Tinto best 

Tin: Messrs. Williams, 
Co’s lamb and flag brand 

Lead: Messrs. Quirk, Barton & Burns, 
St. Helens, brand as stated. 

Zinc: Messrs. Suzuki & Co.’s rising 
sun brand. 

It will thus be seen that the tin, lead, 
and zinc were of a good degree of 
purity. The Rio Tinto copper, which 
was the only brand available at the mo 
ment, contained 0.18 per cent of lead, 


an exceptionally high figure for this 


brand. For experiments on the effect 
of lead, this feature was of course 
of little importance, It also contained 


0.46 per cent of arsenic, which, as has 


been previously shown, is not unusual in 
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cast bars were made was 26 pounds and 
the wall was about 5% inch thick at the 
top, increasing to 1% inches at the bot- 
tom, and about 114 inches thick in the 
actual base. These molds were, as usual, 
heated before casting in order to get 
rid of moisture and to avoid unsoundness 
They were coated on the inside with 
boiled 
were in green sand. 

The details of the different proportions 


linseed oil. The sand _ castings 


of lead actually obtained in the eight 
different melts, and the temperature at 


which the bars were cast, are shown 


in Table III. 

The casting temperatures recorded were 
those of the metal in the shank ladle 
before pouring into the molds, and were 


determined by means of a _ pyrometer 


having a nickel-chromium, nickel thermo 


couple, reading to a little above 1350 


degrees Cent. The accuracy of the 


instrument was checked each time it 


was used against both a Fery radi- 


ition pyrometer and a pyrometer with 
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per cent both figures show some falling 


away. The tendency is shown equally 
melts and 


results 


remelts. As 
from. the 


well in both 
compared with the 
melts, the remelted alloys show an im- 
provement in both strength and ductli- 
ty. It may be noticed that as the ductili- 
ty increases the Shore and Brinell hard- 
ness figures fall away, so as to show 
a minimum figure at 1.46 per cent of 


+ 


lead, the point of maximum dductlity. 


The results, which are thus consistent, 


are quite different from those of the 
previous workers, already referred to. 

As has been previously noted when 
investigating the effect of antimony and 
arsenic, these effects of lead are some 


Thus, 


while the hardness figures of the chill 


what masked in the chill castings. 


castings are correlated quite well with 
those of the sand castings, the effect of 
lead, seen in the latter, of increasing 
the strength and ductlity up to 1.5 per 
cnt is not shown, although there are in- 


fications of a turning point in the ult! 




















this coppe; The result was that all a _ platinum, - platinum-iridium _ thermo mate stress curve with this proportion 
Table | 
Tah aon’e Tecte an Chill C; : Yon \ 
yonnson 5 tests OM Ulil = zast Gun fetal 
as ( Ct \ vsA C 
Yield ite Yield Ult ite 
Analysis point, tl I t streng 
Copper, lin, Zinc, Lead, Lbs. per Lbs. per Elongation Brinell Lbs. per Lbs. per Elongati Brinell 
Mark Per cent Percent Percent Percent sq. in sq. in Percent hardness Remarks sq. in sq. in ’er cent hardness 
S RR / ) RS 2.15 r 6.210 51,86 19 ne 
| 86 98 10.8 22 1 440 49,500 21.9 80 Metal fluid 
SR RR 10.0 > { ni 4.500 52,19 ) x9 a 22, 34 66 
| 6.88 10.08 8 1 2 74 49.060 2 86 22 g() . 70 
the lead alloys contained nearly 0.5 per couple, no variation greater than 10 of lead, but associated with a minimum 


cent of arseni However, as this ap 
peared to lead to no particular falling away 
in the quality of the nominally lead-tfre¢ 
metal, and as exactly the same proportion 
occurred in each of the leaded alloys, 
which again showed a marked variation 


in properties with the variation in tl 


t 


proportion of lead, it was not considered 


that the presence of the arsenic could 


masking effect on the true 


action of the lead. 


have any 
In the manufacture of the alloys a 


sa pound p yt was used, tiv coppe! 


being melted first, the tin and lead b 
ing then added, and _ the c last, 
just before pouring A pit fire was 
used, operated by natural draught Phe 
time of melting, from the start 1 
uring imto the molds, was approxi 


mately 2'4 hours No flux or other cov 


ring material 


was employed in any cast 


} 


1 size of tir bars, both sand and 
was 1 inch in diameter by 1 
hes long The top 3 inches of ea 
vas cut off in the foundry, to 
sure the removal of any piped materia 
Four bars were cast from each melt 
two sand and two chill The weigh 


} 1 


»f the metal molds in which the chill 


degrees Cent. being recorded at the 
temperatures at which it was operating. 

The way in which each bar was cut 
up for examination is shown in Fig. 1 

The complete analyses of all the eight 
alloys, four from melts and four from 
remelts, are detailed in Table V. 

The respective compositions are shown 
not to have been seriously altered in 
remelting The usual reduction in the 
proportion of zinc and rise in that of 
the copper took place. 
es in Table I\ 


for this series of tests 


The figur were obtained 


plotted 


[The results as a whole are 
as graphs in Figs 2 and 3 compared 


with the minimum figure laid down by 


the admiralty specification for this ma 
terial, viz. an ultimate stress of vt 
less than 31,400 pounds square inch, 
vith a minimum elongation of 7.5 per 
ent on 2 es 
Strenoath I) sed 

lakin rst the results from the sand 
ast material, it may be seen that lead 
up to about 1.5 per cent progressively 


‘creases both the strength and the duc- 


tility of the alloys, while above 1.5 


rather than a maximum figure Phe 
ductility, again, appears to sHow a pro 
he lead in 


gressive falling away as t 


creases, the lowest figures of all obtained 
with the maximum proportion of lead 


These results are thus nearer to those 
‘f Primrose already quoted. 
From the viewpoint of strength and 
ductility, there thus appears, in the case 
of sand castings, no justification for the 
limiting in the admiralty specification of 
the lead f this alloy to 0.5 


content ( 


per cent. Up to 1.5 per cent might be 


aliowed. This would result in improved 
mechanical qualities. However, as_ will 
be seen later, there are other considera- 


weight must be 


tions, to which due 
attached 


No differences in this respect were ob- 


servable in the case of either the sand 
chill cast bars containing the various 
proportions of lead, all of which were 


perfectly sound. 

Shore and Brinell hardness determina 
tions were made on pieces cut from the 
same corresponding positions at the top 
ot each bar, as shown in Fig. 1. The 
plane surfaces on which the tests were 
finished by No. 1 


made were emery 
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FIG. 4—FROM BAR A4S—SAND CAST 
168 PER CENT LEAD—UNETCHED 





FIG. 5—FROM BAR A4C—CHILL CAST 
1.68 PER CENT LEAD—UNETCHED 


FIG. 


0.17 


6—FROM BAR A1S—SAND CAST— 
PER CENT LEAD—ETCHED WITH 
AMMONIUM PERSULPHATE 



































paper. All Shore figures are a mean of leaving pits which appear as black dots parts of the same casting, owing to 
seven determinations, and all Brinell fig- in the photograph.” This is well illus- segregation of the lead. For example, 
ures a mean of three, with a pressure trated by Law’s figure. The question in the 1.68 per cent sand cast alloy, 
of 500 kilos. The results obtained are bas also been dealt with by Gilligan and the author found, by this method, pro- 

shown in Table IV, and Figs. 2 and 3. Curran.f portions of lead varying between 1.08 
The effect of lead is the same in both On account of this separation of the and 3.26 per cent, the average figure 
sand and chill castings, gradually re- 
ducing the hardness up to about 1.5 
per cent and increasing it again after- 

ge ag , ee Table II 
wards, this being, as previously stated, 

' > ca 7 “2etinos . le » 1.- ™ " bg ’ . 
in the case of sand castings, correlated Analyses of Component Metals 
with the ductility. . 

The effect of lead on the microstruc Rio Tinto “Lamb and Quirk, Barton & Suzuki & Co.’s 

; ‘ Copper, Flag’’ Tin, Burns’ Lead, Zinc, 
ture has been discussed by previous Per cent Per cent Per cent Per cent 
workers. It is, for example, well known Arsenic ... 0.46 0.19 . nil 

. ; , | Antimony ... , ‘ ni! 1.08 nil 
that in admiralty gun metal, phosphor Tin icant 9 014 nil 
bronze, plastic bronze, and similar alloys, Lend gases 0.18 0.07 19.63 0. 088 
_ ron... ; traces 0.0 ) ).014 
practically all the lead separates out Bismuth nil nil 
" “he : F = : Sulphur ie ini nil 
when the metal 1s solid, and can be + i gllnebrhetste . nil a aoe a iy 
readily observed in a polished specimen, Zinc nil traces races 99.891 
- Silver traces nil traces 
that has not been etched, as a number of ata d 9 E > _— 
dark and more or less rounded inclusions Copper ae a ~ os U traces 
- : ; : : 0.00 y aS i oo 19 194 
scattered irregularly through the matrix. 
Further, as has been already stated by 
Law,* these lead inclusions are frequently 8 i , ' —— 
pe ’ ‘ ee lead, it is possible by a planimetric approximating to that returned by an- 

torn out in the process of polishing, ee ae ; , 

determination, by making due allowance alysis, viz. 1.68 pei cent. 

*“Alloys and their Industrial Applications," for the specific gravity of the lead, to These small particles of lead are as- 
2nd ed., 1914, p. 251, and Fig. 19 (at end of . R ‘ , ° . . ’ 
book). estimate approximately the proportion of sociated with and set in the eutectoid. 

t“Distinguishing Lead in Brass and Bronze,” = ae went in « anit 1 The = e ; _ si ; 

wan Maer betes wh ea ee Sh te this impurity present in a particular al Phe result of this is that, since in a 
’ p. 511, Figs. 7, 8 loy. This, of course, varies in different  chill-cast gun metal the eutectoid parti- 
) 
1 
] 
e 
™ 
d 
s 
e 
= 
e 
yp 
1€ 
re FIG. 7—FROM BAR A4S—SAND CAST— FIG. 8—FROM BAR A1C—CHILL CAST— FIG. 9—FROM BAR A4C—CHILL CAST~ 
me 1.68 PER CENT LEAD—ETCHED WITH 0.17 PER CENT LEAD—ETCHED WITH 1.68 PER CENT LEAD—ETCHED WITH 
AMMONIUM PERSULPHATE AMMONIUM PERSULPHATE AMMONIUM PERSULPHATE 
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am increased tendency towards segrega 


Table Ill tion of the a-d eutectoid Ramsev 


mentions *the extrusion from a_ heavy 


Lead Content and Casting Temperatures casting, containing an average proportion 


of 0.5 per cent lead, of a brittle white 



































Melt Remelt constituent containing 6.5 per cent lead, 
Casting Casting pe 
i a tempera Lead tempera ind goes on to say, “The extraordinary 
tent Descrit ture content , ture iia — : 
cent Mark tion Deg. ( per cent Mark Deg. ( oncentration of the lead was suggestive 
17 A1C, & Chill 1210 0.18 BIC, & 1220 It would al ‘ ee 4 *f 4] 43 
t ( almost appez Ss 1 t 
17 AIS, & Sand 1210 0.18 RIS. & 1220 V 1 ( ippear as if the tin 
"4 9 Ton . > - 1° - 
86 A2C, & ; Chill 1220 0.91 B2C, & » 1210 and lead had combined to form low 
86 AOS, & Sand 1220 0.91 12S, & 1210 — ” ee 
1.46 A3C, & Chill 1220 1.48 B3C, & 1210 meiting-point alloy which had sweated 
1.46 A3S, & Sand 1220 1.48 33S, & 1210 — lt , : , : 
. - yu t migh expla th O ctio 
1.68 A4C, & Chill 1200 1.67 B4C, & 1230 -xpla n : ection 
1.68 \45; & 2 Sand 1200 1.67 34S, & 1230 tc lead in gunmetal 
Lead Improves Machinabilit) 
re much smaller and more evenly rounded — and somewhat featureless. There are one or two other points 
’ 1 +¢ , ’ e3 ? 1 41 . ’ 
uted than under the conditions ot Fig. 8 shows the microstructur ot to consider One 1s that ot e machin 
wer cooling obtaining with sand-cast AIC, the chill-cast alloy « mtaming 0.17 ability of the a toy, which it 1s almost 
neta! » in the chill-cast alloy are these per cent of lead, and Fig. 9 that of superfluous say 18S much improved by 
particles smaller and more evenly dis 1C, the 1.68 per cent lead alloy, at the addition of lead. \lso it is sug 
tributed than in the other cass the same magnitication as_ before Ph gested that we have no data to show 
This is illustrated in Figs. 4 and 5. structure of chill-cast gun metal is not that the resistance to ns 
rhe former shows, at a magnification” well resolved at this magnification, and not be in reased by the additios a 
100 diameters, a plain polished s is the lead segregations a smaller per cent of lead 
1] nt y OS 9 . — . . 2 
tion of 4S, t alloy containing 1.6% u dispersed, they are much Compare the 2 per cent lead brass for 
1p nt of lead, sand cast rhe same _ less noticeable than the case f the , 1, when used as lense " 
ry, chill cast, and photographed un 
‘ t same conditions, 1s given a 
: ; a 
big Pe) lin the latter cas e Cad 
; , 
segregates are smaller and more evenly Table V 
distributed through the matrix Che , . ie : 
A marily Qa ani > 7 = 
a : eo ATMaiy s€ Ol Lead A f 
er alloys show tiie san leatures, é 
vith thre ] SCI proporti ms yt ead P po n of lead ri ri 6 per ¢ 46 g 
M Reme Nl Remelt Mel R . Me R 
kitchina Develop ¢ Slructures Percent Percent Percent Per cent Per cent P ent Per t P 
Copy . 7 87.24 RQ ¢ ‘ 
The normal structure of gun meta Pit ) . 
\rit ‘ t t tr 
est developed vy etching with a Ars ‘ 
: 7 — } Ir S 7 } 6 ¢ 
. rated solution of ammonium = persu ow! : oe , ; é 
‘ y | | microstructure Zi1 ¢ é 
pha Fig. G shows the mucro ct “wd 1.16 | | 
11S, the sand-cast alloy containing 
. ee 19.96 19.9 4 ) OR ) 2 
(1/7 per cent of lead, and big. / that ot 
14S, the 1.68 per cent lead alloy, bot 
1 magnification of 100 diameters 
hese show in each case the light matrix nd-cast alloy containing the same pr considerably increased resistance to th 
primary a, the areas of secondary a portion of this impurity The lead may, ttack of sea-water is claimed than in 
as isolated and as ramified areas sepat wever, b readily observed on the he case of plain 70:30 brass 
ated from the primary a by well-marked — p ved specimen, as has been illustrated In the case of gunmetal used { 1 
‘ ’ + + + ] 7 
indari S, whi e the cutect nd and le id chiel idvers¢ ere ( if id $ the nereas n the ead NV wld 
irea are inset in the secondary a, th cul neta 1 that ving tf t idvantage S l S it is been dem 
1 y ) 
former, when free from lead, a iring Te ing f 200 de es Cent. ( nstrated by Charpy, by means of com- 
is the usual speckled constituent, ing 1 the lead rs iolt ession tests e cas per 
ingular outlines. They also indicate that and ts, as regards practically the w 1-lead-zine alk e addition ud 
the lead segregations, or more trequently t th cad present, merely me ul 
/ ! the Institut Vv No. 2 
the cavities left therefrom are dark cally contained in the alloy) there is j9)8. yo! an 
° t 





Table IV ; 
Vechanical Test Resulis of Lead Allov | 


’ tr Ss Ss 
lead Me vre M ! b ‘ H s . H 
Xemelt ( test es sq s t S B < S ] 
l Melt 121 Als & ( ; ] 8 j 8 
Melt 1 A2S & ( 1 6 Q 6 
16 Melt 12 AIS & ( 1 6 ) f 66 . 
f Melt l Qs &c 1,06 ! 6 ' 
Remelt 12 BIS & ¢ : : 
Ren 1210 B28 AC . t { F Q 4 
Rem 121 BIS & ( ‘ 6 , 
¢ < l RB4S & ¢ 8,320 i l 4 8 r 1 Q Q 
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Composition of Gun Metals 





Table VI 
Physical Tests of Different Gun Metals 


Hardness 


Yield Ultimate 
point, strength, Elonga 
Copper, Tin, Zinc, Melt Shore Ibs. Ibs. tion, 
per per per or (Magnifier per per per 
cent cent cent Remelt hammer) Brinell sq. in sq. in. cent 
88 10 2 Melt 16 77 23,300 38,080 14.0 
88 10 2 Remelt 14 79 20,380 38,080 17.2 
87 8 5 Melt 18 80 18,590 37,630 18.7 
87 8 5 Remelt 19 83 18,590 34,720 15.6 
85 5 10 Melt 15 69 17,470 35,840 25.0 
85 5 10 Remelt 15 69 17,250 34,720 23.4 


Tensile Tests, 














increases the plasticity of the bronze; 
while with the similar alloys W. K. 
Frank found that the addition of lead 
gave rise to decreased wear as compared 
with the free alloys. It would appear 
strange that the presence in a bronze of 
a number of small particles of a soft 
and plastic meta] having a higher coefh- 
cient of friction should lead to decreased 
wear in a bearing made from the alloy, 
which decreased wear could presumably 
only result from decreased friction. 
However, such appears to be the case. 
There thus appears to be good reason 
for increasing the permissible limit of 


lead in sand-cast admiralty gunmetal 
from 0.5 to 1 per cent. It is clear that 
the supposed prejudicia] effects of lead 
in gunmetal have, anyhow, been some- 


what exaggerated. 


Increases Strength 


From the foregoing be con- 


cluded that in sand-cast admiralty gun- 


it may 


metal, the addition of lead up to a certain 


proportion progressively increases the 


strength and ductility and decreases the 


) 


hardness. At a point corresponding t 
the presence of about 1.5 per ‘cent lead, 
the strength and ductility begin to fall 
Maxi- 


imum resistance to repeated impact is ob- 


away and the hardness increases. 


tained from the alloy containing about 1 
per cent lead, larger quantities causing 
a progressive falling away in this re- 
spect. There is no apparent effect on the 
soundness of sand-cast gunmetal contain- 
ing up to 1.68 per cent of lead. Lead 
is readily detectable in the microstruc- 
ture. 

In chill-cast gunmetal these effects are 


somewhat masked The effect of in- 


creasing lead on the hardness is_ well 
correlated with that of the sand-cast 
material, with a change point at about 
15 per cent lead, but associated with 
maximum 


a minimum rather than a 


strength figure. The ductility shows a 
progressive falling away as the propor- 
tion of lead increases. The same re 


mark applies to the impact figure in 





.) 


wiudimare Braess 


























FIG. 10—SAND CAST FIG 11—CHILL 
CAST 
melted twice, 


the case of the metal 


the results from the metal melted once 


being much more irregular. There is no 


apparent effect on the soundness of chill- 
cast gunmetal containing up to 1.68 per 
cent of lead. Lead is not so readily ob- 
servable in the etched material, but can 
be quite well detected on the plain 
polished surface. 

In view of the somewhat unlooked-for 





Sand-cast bars 


Yield Ultimate 





Table VII 


Effect of Varying Amounts of Lead on Gun Metal 


point, strength, El point, strength, El 
Lead, Ibs bs ga Ibs Ibs gat 
per per ‘ per Hardness per pe per Hardness 
cent sq. it sq. in cent Shore Brinell sq. in sq. in cent Shore Brinell 
0 19,490 37 63 24.5 6.1 d 21,500 33,350 8.0 6.5 74.0 
1 16,800 36,512 1.5 5.5 7 20,610 34,270 14.0 6.5 92.0 
4 17,02 33,62 ) 7.0 : 19,940 ,460 10.0 5.4 $6.5 


Chill-cast bars 
Yield Ultimate 
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results obtained from the 88:10:2 alloy, 
it was considered that it would be of 
interest to extend the investigation on 
the effect of lead to another zinc-tin-cop- 
per alloy in common use, For certain 
purposes the admiralty alloy must nat- 


bear- 


urally be used, for example, for 
ings, for discs for high-lift pups, and 
for similar purposes where hardness is 
essential. On the other hand, for gen- 
eral castings where special hardness is 
not requisite, and where the admiraity 


be complied with, 


specification has not to 
cheaper mixtures, obtained by decreasing 
the proportion of tin and increasing that 
of zinc, may often be substituted with 
advantage. The result is a progressive 
Slight decrease in the yield point and 
maximum stress figures, accompanied by 
an increase in ductility, due to the de 
crease in the proportion of the hard and 


brittle § constituent 


The effect of  increasi 


g the  pro- 
portion of lead in the case of the last 
alloy was studied by making sand and 
chill castings of the normal alloy, and 
also by adding respectively 1 per cent 
and 2 per cent of lead in addition. The 
conditions were otherwise similar to 
those already described in the case of 
the 88:10:2 alloy, while the casting 
temperatures were all in the region of 


1200 degrees Cent The results of 


mechanical tests of 85:5:10 gunmetal 


containing varying proportions of lead 


are shown in Table VII 
Mechanical Results 


Plotted 


The mechanical test results are plotted 
in Figs. 10 and 11. It may be seen that 
in sand castings of this alloy increasing 


light falling away in the 


lead causes a sl 
y:eld point and ultimate stress figures, 
with a corresponding increase in softness 
and ductility. The results from the chill 
castings are, as usual, more erratic, but 
show on the whole the same _ general 


tendencies. 


As in the case of the 88:10:2 gun- 
metal, both sand and chill cast, the 
hardness figures of the sand cast 85:5:°10 
alloy show a minimum, in this instance 
at a figure of 1 per cent lead, after 
which there is an increase in the hard- 
ness. However, the present alloy when 
chill cast, tends to show the reverse, a 
maximum hardness at the point in ques- 
tion 

No differences in soundness could be 
observed in the case of the three alloys 
either when chill cast or when sand 
cast. 

The microstructure f the 85:5:10 al- 
loys differs from that of admiralty gun- 
mctal in that the eutectoid has all dis- 
appeared, the alloy being now composed 


entirely of a. The lead is still observ- 


able as separate segregations, or as cavi 
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ties resulting from the tearing out of the 
same. 


Taking the two investigations as a 


whole, one of the outstanding fea- 
tures is the fact that, up to a certain 
proportion, the addition of lead to zin 


ints on How 


OME time or other in his ca 
reer every patternmaker has 
tried his hand at 


- - « 
the SU iced ‘i 


making one 

or more of 
miade tools Most of the tim ind labor 
expended in this kind of work is wasted, 
particularly when his efforts 
edged 


making 


directed toward the productio1 
tools He is not satisfied with 
the part of the tool he understands, that 


part of the tool 


made out o 
wood: he insists on making the cutting 
appeared 


NDRY an article by the 


illustrati how a set of ro 1 hottom 
planes was altered to me the 1 i 
ments the patternmake One of th 
things I wa part r] car | } ‘ 
was redesigning the existing | e Vv 
out alt g the cutting metal, excepting 
to cut a p f the upper end 
4 patternmal havi read the art 
le in | FouNpDRY th ht the idea a 
a1 | nae 1 } € } ] ( mM I 
! t these planes for his o 
11S¢ ty | ri ¢ time rite urd 
a told th he had changed 
Y ‘ | a ant 
| 
Pattern anc 
FOUNDRY secured an order 


for making 100 T 
shown in the 
The 


over the 


pipes sim 
ilar to the one 

accompanying illustration 
customer was not concerned 
style or type of pattern employed so 
long as the castings met his specifica 


tions [he foundry company had to 


upply its own pattern and since the 


tender on the job had to meet com 
etitive bids from out of town found 
ries specializing in that class of work 


was essential that the patternmak 


ng expense be held to a minimum 


nother feature which influenced the 


to submit a low bid with 
narrow 


inagement 
orresponding margin of 
that 


too plentiful and the job 


proht was orders were not any 


promised 
to turnish employment for several men 
tor some time 


The problem the foundryman had 
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tin-copper alloys considerably increases 


the ductility. This is referred to more 


than forty years ago by Boyd Dawkins, 


who remarks, regarding the ancient 
bronzes, “Lead would increase the tough- 
ness of the alloy.” The work now put 
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on record affords an interesting con- 


firmation of the correctness of this view, 


which would also appear to be in ac- 
cordance with those of some of the 


other experimenters whose work has 


been referred to in this article 


‘To Make Home Made Tools 


BY M. E. DUGGAN 
ut they were not a success. I 
later that he had made a new set of 
cutting tools and having tempered them 
had spoiled them. No 


Ww artistically a 


himself 
ho 


matter 


tool may be designed 


or constructed it is of no use if the cut 
ting part will not cut. 


I do not state that every home-made 


tool is useless or that all the time spent 
How 


construction is wasted 


en their 


maker who has ah 1dea Oo en 
pering and who attempts to make edge 
tool i y his time 
| } é :] cet Oo ( wee re ) 
I ] nches de 1 files and 
] Iso | ‘ e and l S ( 
g¢ tools made fr ‘ r « 
Id file It is ecess to d 
the te ( be rtte t to g 1 
| the tect ( 1 tiie ] ] ener? 
Las te al select d 
ed é will 1 out rg 
é specin Phe h wl 
e s ¢ ( ' he smith Pa 
cr aiter h he 
tter sno and rind 
\\ T T! 5 abot t 15 
, e wnt r er Vi ene 


orebox Made 


BY M. E. DUGGAN 


to solve as whether it would be 
cheaper to get a regular pattern and 
corebox made at a jobbir M4 shop at ar 
estimated cost of $75 or to fit up ai 
existing casting as a pattern and lose 
a certain amount of time on the making 
of each mold The toundryman d 
ded t ( t the lat alternat 
nd to this end borrowed a casting 


istomer and fitted wood 


core prints in the ends as shown at 
and D. The print marked C is shown 


different from the others to illustrat ‘ 


econd method, as is explained later 
Owing the shape of the pattern no 


particular difficulty was anticipated either 


in securing a lift in the pe or in draw 
ing the pattern out of the drag. As may 
be noted at B and D the prints are made 
flush with the diameter of the 
[his method is preferable to that 


adopted by the 


outside 
pipe 
usually 


regular pattern 


hours at this work, grinding away the 
teeth, l 


then spoil the whole job by 


finishing and polishing it and 


attempt- 
ing to harden and draw the temper 


himself; or have his  friend—who 


knows nothing about edge tools—do 


the job for hin 


I made a perfectly good 11-inch 


chisel from an old file in the follow 
ing manner: I selected for this chisel 
an 8-inch hand file, dead smooth cut 
rerie tly flat on one sid or as near! 
flat as it is possible to get it. I ground 
away the teeth on an emery wheel 

I finished ori ding the oo! Y q 
worn erindstone \ coarse itting 
stone will leave grooves in the back 
or flat face o the | ] 
ting edge was finished with a fine flat 
emery stone | hand e t er 
was drawn to dark straw ) ’ 

Icohol Phe he should al 

\ Vs be Ss | it the t ( ( il 1 
never t the tinge ¢ oO the ¢ 
I never at pt to dr re ft 

( 1! 1 the t ed Che 
ne the bev« If ¢ #1S tt ted ifte 

rd iv be burned 


tye mm (( “i sia, y 
Iron Lasting 


, 


E 


ker and illustrated at ( In this case 
three prints were made alike to the 
irge diameter \ 


vill show that where the 


moment's reflection 


shoulder is 
ormed on the core there is no danger 


either of a crush or a mis-match on 


the joint line Even if the flask shows 


guides the 


htting 


shift will not affect the inside of the 


pipe 

lo make a corelx r this job the 
casting was set into a follow board up 
to the center, or parting line. A drag 


then was set on, filled with sand, rammed 


and rolled over. The casting was taken 
then filled 
with core sand, rammed, swept off flush 
turned 


out and the half mold was 


over on an iron core plate and 
After it had 
taken out and the 
black sand removed leaving a perfect 


replica of the half pattern with the core 


run into the oven dried 


it was surrounding 














ing 
ect 
ore 
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prints attached. The prints were not 
touched but a thickness of sand was 
rubbed off the remainder of the core 
all over to correspond to the thickness 
of metal in the casting. 

After the core had been filed down 
to the desired size it was laid on an iron 
plate where it was surrounded by a fairly 
close fitting wooden frame. Reinforcing 
rods were placed at various points and 
then the frame was filled with plaste 
of paris. After the plaster had set a 
wooden back was nailed to the frame, 
the whole thing was turned over and 
the half core removed leaving a perfectly 
The casting was 
symmetrical and therefore the top and 
bottom half cores could be made in the 


smo¢ th half corel OX. 


one corebox. 

Making the mold involved no unusual 
features with the possible exception that 
instead of using a half pattern on a 
plain, flat board, the cast-iron pattern 
under consideration was laid half way 
into a follow board each time the drag 

14-inch hole drilled and 
tapped about 4 inches from each of the 


was rammed. A 


three ends and a fourth hole in the cen- 
ter, all on the cope side, were engaged by 


suitable lifting screws for drawing the 
patter When the crane was available 
the screw was inserted in the hole in the 
middle. At other times two men were 
employed. One man lifted on two of 
the screws while the second man lifted 
with one hand and steadied the pattern 
with the other The castings weighed 


250 pounds each 


© om q ‘1, 2 a Malds 
Wulial i4 u 4 ee 2 Se | Moids 
, raha 
x »n 
it Dwyer 
Question We are enclosing a sketch 


of a hollow cast iron roll which has 


been causing us considerable trouble. 


These rolls are made of different 
diameters from 6 to 8 inches and of 
varying lengths from 18 to 40 inches 
The thickness of the shell is %-inch 
We are casting them vertically and we 
heat the chills before using them. When 
we are nearly through pouring the mold 
an explosion occurs and the iron is 
thrown out in large quantities making 
it exceedingly dangerous for the work 
men in the vicinity, to stand near them 
We also notice that the iron solidifies 


too rapidly resulting in the rolls being 


imperfect on the end 
Answe From what you say about 
the molds exploding while pouring your 
chilled rolls we are of the opinion that 
the vent from the core is not getting 
away freely You say that the chills 
are heated before using so we _ infer 
that similar precautions are taken with 
the steel shaft which goes in the center. 


As a further precaution the parts of the 


shaft which are exposed to the molten 
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C ILLUSTRATES A WAY TO MAKE A CORE 


AT B 


iron in the three hubs should be made 
ciean and bright and covered with a 
thin coating of oil. 

We presume that the core is made in 
a half box and afterward the two halves 
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FIG. 1—SHOWING SECTION OF MOLD 
WITH CORE AND STEM SHAFT IN 
POSITION FIG. 2—END OF CORE 
BOX SHOWING HOLES FOR 
VENT RODS 


pasted together. We should advise that 
two holes be bored in each end of the 
box as shown in the accompanying illus- 
tration. Run a half inch rod from end 


PRINT DIFFERING FROM HAT SHOWN 
AND D 


to end of the box in these hol belore 


putting in any sand. When the core 


rammed and the corebox ha beet 
turned over on the plate the rods may 
be pulled out and the box lifted off 
These holes will provide a clear vent 

tl core and should nnect 
suitable openings in the cover plate 


Your method of 


the sketch submitted t conducive 

to tavorable result We hould p 
ese castings trot f r | x %-ineh 

pop gates equally paced n the toy 


owdered 


rhe Powdered Coal Development 
Corp., has been organized with head 
quarters in Omaha, Neb Chis company 
itrols the Pruden patents in the west- 
rn porti of the United States, and 


will engage in financing and erecting 


entral plants and will install equip- 


ment for burning pulverized coal. Byron 
H. Oberst, formerly with the Interstate 
Oil & Refining Co h 
new corporation. The board of direc- 
tors includes R. M. Robertson, con- 


struction engineer, American Smelting 
& Refining Co.; A. E. Hall, manager, 
ant, American Smelting & 
Refining Co.; Joseph Weeth, 
Harmon Weeth Coal Co.; J, ] 
president of the Dodd Lou ver Co 
Bert Phillips, formerly chief engineer, 
Omaha plant, Collis Products Co.; and 
Irving H Arey vith t 


Metal Wa Cr 


maha 


president 


Dodds 


fepublic 


The total production of coal in 
France in 1920 was 25,276,304 tons, 
as against 22,476,776 tons in 1919 
Lorraine production included in both 
cases. There was, 


creased production of 


therefore, an _ in- 
2,797,538 tons 
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Apprentices Need Wider Training 


OR purpose of comparison many foundry 
apprentices may be divided into three gen- 
eral classes; those who are physically lazy, 


Reyistered U. 8. Patent Office those who are mentally lazy and those who 











A semimonthly journal ete ~ all branches of the foundry are lazy both in body and mind. Judicious and well- 
isiaiinaia — applied supervision may develop the members ot 
Published by the first class- and make them fairly competent 
THE PENTON PUBLISHING CO., CLEVELAND workmen. Ambition which may be lying dormant 
BRANCH OFFICES and susceptible to a slight spur from an outside 
NL... sxc ana aueenaawhehaan 476 Old South Bldg. source may be the means of developing an appar- 
a Raa te eel mg RN og ently mentally lazy individual into a human dyna- 
AMS PORD...oncccccccccccsccccvessesscesss P. O. Box 1231 mo. ‘Those who are both physically and mentally 
PITTSBURGH... ake meet Fy Bae lazy possibly fill a gap in the general scheme of 
coy MN ge SEER tie Pig Bldg. industrial life for it always will be necessary to 
" “FOREIGN OFFICES have hewers of wood and drawers of water. 
BIRMINGHAM, ENGLAND............... Prince’s Chambers Statistics compiled by the various examining 
PARIS FRANCE... py eat Woe Rue de Rivoli and registration bureaus connected with the Amer- 
Cable address, IROTRAPEN, London ican expeditionary forces indicate that a majority 
_ of the young men who were examined for service 
SUBSCRIPTION ae b 

tis Whiten iil Qa, « «cic ousaencccesecceds on88 o sun overseas had an arrested mental development 
Camada .....sccceecees awaue.cnaeenneie esescccees $4.00 a year equivalent to that of a 12-year-old boy. statistics 
eats tui a Se See =<: pie compiled by the welfare and employment depart 
ee ee SS se date ments of some of the great industrial enterprise> 

ueniaiba seem to bear out the same conclusion. 
ADVERTISING The antipathy evinced to all forms of learning by 
infill communications relating to, advertising, copy. discontine: the boy who goes at a snail's pace to school is 
preceding date of publication. intensified as he increases in years and stature and 
stember, the Aniit acini ail ee gradually draws away from parental and scholastic 
; Business Papers Incorporated control. Placed in a foundry to learn a trade, in 
Entered at the Post Office at Cleveland as Second Class Matter company with men. skilled in the performance ol 
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certain more or less routine work, a youthful and 


boyish spirit of emulation leads him to absorb as 
much of the knowledge of the trade as these men 


Contents are capable of imparting. When he has progressed 
Page tO &@ point where he is competent to turn out as 
ee ee ee s73_ much work in a day as the men with whom he 
iain can alli 878 associates, he feels that he has reached the sum 
Changes Firm Name 878 mit of his career and there is no more to learn 
How a British Foundry mapas ae In the natural course of events and without any 
pe segage tiene syg ty i mot aia ssg._-« Special effort on his own part, the old-time foundry 
haere i ss9 apprentice had an opportunity to secure a compre 
Poceca tes Wiwtblos 889 hensive knowledge of the trade. The gradual 
Melting Copper in Cupola ss? evolution of the business. specialization, highet 
“7 ee aa "isha ong lage a sere standards and the increased application of me 
SES EO SR OR” TE A s93_ Chanical contrivances for handling the work, neces 
Annealing Temperature for Gray Irot 89 sitate a vast amount of individual effort on the 
Acquires Pulverized Fucl Engineering Interests “89 part of the modern young man who aspires to the 
Mold Tractor Link with Green-Sand Core R06 “ : J . 
Devise Rendine Teat for Malleabh sor «= POSItioOn «Ot a master crattsman. On the other 
a iecaies, Masiiines Op Wales Secu Weskeie Cit gag «(hand, the opportunities for securing increased 
Auto Vehicles Registered x98 knowledge and the desirable positions awaiting the 
Erects New Car Shops ss young man who is qualified to fill them never 
How and Why in Brass Founding S99 iain LSeEae ' 
Casting Large Manganese Bronze Bushings goo ©6 Were So great as they are today. 
Recovering Lead from Old Battery Plates 899 The rule of thumb methods, the secret and 
is Mel te Mine Conse: Deeuen Costiome mysterious processes jealously guarded, at one 
a pasa saeees te time regarded as part and parcel of the opera 
ging hertinanle ms tions involved in the casting of metals, practically 
ata Millis OR Reel cn ae Miata », have disappeared. Through efforts of foundry 
Drawing Should be Plain and Explicit 905 men’s associations, correspondence courses and 
— on H : ave ~ rage reg Foote 206 various forms of technical literature, the results at 
Small Chilled Roll Molds Cause Exy ; - tained by progressive foundrvmen are placed at the 
Organize New Powdered Fuel Operation disposal of all who wish to avail themselves of the 
rie Outl én yal ange ae 109 kn vledge. ; 
niente r 1 the toundry business, as in anv other. there 
» Fou Irymer Hold Secos Meet * Is no roval road to success and while the voune 
Oibienas 1) Man may be willing to work and study he is hand 
- p Seeley Peecl fap Seveve, Seevies. M1 icapped by a naturally limited viewpoint The 
Pours Several Ladles of Metal at One Tim o12 men in charge of casting plants with their wider 
eile dl —?_ aa ee 912 experience should consider it as much of their duty 
liek Wie Memaiehen Bae Makes oi tO encourage the mental development of the youne 
N Trade Publications men in their charge as it is to develop their skill 
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Trade Outlook in the Foundry Industry 


LTHOUGH no substantial reason can be as- 

signed for improvement, a steady betterment 

is apparent in the castings industry. This 

condition is not confined to any one line, nor 

to any one section of the country; but the rate of ad- 

vance is more strongly emphasized in some classes of 

manufacture. Radiator, stove and furnace, sanitary 

ware, cast-iron pipe, and municipal castings makers 

still continue in the forefront and demand which at 

first was deemed seasonal has continued uninterrup- 

tedly beyond the period normally assigned for activ- 

ity. Building hardware, plumbing sundries and _heat- 
ing castings also have shown surprising strength. 

Bids recently submitted for 17,000 

: tons of cast-iron pipe at Detroit 

Pipe Still indicate that the character and volume 

Active of demand is strong. The lowest 

hgure submitted was $34 a ton, Bir- 

mingham, while it was expected that 

the attractive size of the order would develop a low 

offer of $30. Diminishing inquiry for cast pipe finds 

the foundries unusually well provided with work on 

their books. Stove 


of this is furnished by a recent survey made by the 
Ohio State Foundrymen’s association. The average 
melt, compiled from answers to a questionnaire, shows 
25 per cent for Nov. 1 as compared to 20 per cent 
Oct. 1 and probably 15 to 18 per cent for Sept. 1. 
Pig iron production in October 
showed a substantial gain. Accord- 
Iron Output ing to statistics compiled by The 
Gains lron Trade Review, the October 
total was 1,233,232 tons as com- 
pared to 985,795 for September 
This marks a gain of 247,437 tons, while the daily 
average production has increased from 32,857 tons in 
September to 39,871 tons in October or practically 
22 per cent. The total output of merchant iron for 
October was 204,803 tons, giving an increase of 47,075 
tons over the September total of 157,728 tons. On 
an average daily basis, the merchant pig iron produc- 
tion was at the rate of 6606 tons, as compared with 
5257 tons for the previous month, a gain of 1349 tons 
per day or 25.6 per cent. This gain in average pro- 
duction is yet more significant when compared with 
the July average 














and furnace output when the 
plants have ex- Prices of Raw Material for Foundry Use low point was 
perienced an un- CORRECTED TO NOY. 9 passed During 
usual demand vee agin I | t] 
5 ‘ Mle : J : uly 1@ average 
» i r - No. 2 Foundry, Valley.... $22.50 to 24.50 Heavy melting steel, Valley.$14.25 to 14.75 . : S|. 
Retail stocks ot No. 2 Southern, Birmingham 18.50 to 19.00 Heavy melting steel, Pitts... 14.50 to 15.00 daily make ol 
an +? , : No. 2 Foundry, Chicago 21.00 to 22.00 Heavy melting steel, Chicago 12.50 to 13.00 coe Bia 
heating units No. 2 Foundry, Philadelphia. 21 85 to 23.25 Stove plate, Chicago........ 14.00 to 14.50 merchant ‘ron 
have been allowed No. 2 Foundry, Buffalo..... 19.50 to 20.00 No. 1 cast, Chicago ........ 15.50 to 16.00 throughout the 
2 : 2 Basic, Valley ... 19.00 to 19.25 No. 1 cast, Philade Iphia .++» 18.00 to 19.00 i ; . 
to dwindle and Basic, Buffalo .. . 19.00 to 20.00 No. 1 cast, Birmingham .... 16.50 to 17.50 count! 5 was 
the tonnage otf Malleable, Chicago 21.00 No. 1 cast, Buffalo ....... 12.00 to 12.50 4633 tons. The 
. 2 - Malleable, Buffalo . 20.50 Car wheels, iron, Pittsburgh. 16.50 to 17.50 a 
castings ready to! Coke Car wheels, iron, Chicago... 16.00 to 16.50 gain ol Octo- 
} “ ° Railroad malleable, Chicago.. 14.50 to 15.00 _ er a 
assembly in the Connellsville foundry coke... $4.00 to 4.50 Agricultural mal., Chicago... 14.50 to 15.00 ber Ovel July 1S 
factories was per- Wise county foundry coke 9.79 to 6.00 Railroad malleable, Buffalo.. 12.00 to 13.00 1973 tons per day 
mitted to reach or 42.6 per cent. 
a low figure. On Oct. 31, 95 


Consequently this division of the castings industry 
has maintained an exceptional schedule of operation 
and recent purchases of iron indicate continued faith 
in the next few months demand. Radiator plants, in 
general, are engaged practically to capacity, and a like 
condition prevails among the manufacturers of san- 
itarv ware, due to extensive house building. 
Some specialty makers do not share 
in the general improvement. No. bet- 
Exceptioris Are ‘rment is apparent in implement 
Noted lines, some of the larger foundries 
devoted to this class of work being 
practically idle. The same condition 
prevails among builders of heavy machine tools and 
consequently low schedules of operation are observed 
among jobbing shops handling this class of work ex- 
clusively. Jobbing foundries share the fortunes of the 
different lines for which their castings are required. 
Those making manhole covers, gutter inlet and other 
municipal sundries are busy. A variation in demand 
obtains in gray iron, malleable and steel foundries 
alike. Automotive castings plants are practically idle, 
reflecting the slack conditions in the demand for 
trucks, tractors and passenger automobiles. By way 
of contrast, builders of small gas engines are active 
and foundries making this class of work are fairly 
busy. Balancing the exceptions noted against the 
foundries previously mentioned, the general average 
of operation shows improvement. A concrete instance 


stacks were in blast, giving a net gain of 11 over 
the total for Sept. 30. Six merchant furnaces were 
blown in and two blown out during October, giving 
an increase of tour. Foundry pig iron stocks in 
general are sufficient for from two to four months 
under the reduced operating schedules prev: uling. 
These obviously would shrink rapidly under full time 
work, and probably would not be sufficient for more 
than a few weeks. More interest is noted in pig iron 
tor 1922 delivery. A Wi isconsin machinery manufacturer 
has closed for 9000 tons of iron for first half delivery. 
"he outlook fer railway casting business continues to 
improve. During the past two weeks a number of 
important car inquiries have appeared. During October 
the purchase of over 15,000 cars was authorized while 
the September inquiries totaled 5790. Orders during 
October amounted to 8500 cars. 

Nonferrous prices, based on New York quotations 
in the Daily Metal Trade for Nov. 9 follow: 
Casting copper, 12.37 Vc; electrolytic copper, 13.12! 
to 13.25c; lead, 4.70c; Straits tin, 28.50c; antimony, 
4.75c; aluminum, No. 12 alloy, open market, 14.00c 
to 16.00c. Zine is 4.70c to 4.75c, E. St. Louis. The 
daily average prices of nonferrous metals for October 
follow: 

OcToBER AVERAGE PRICES 
(New York Quotation) 


Casting Electro. Tin Aluminum Zine 
Copper Copper Lead Straits Antimony 98.99 St. Louis 
12.48 12.95 4.71 27.73 14.89 18.30 4.60 
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Personal 


Field 


Birmingham 


elected presi- 


the 


Herbert recently 
dent of the 


Institution of British 


branch of 


Foundrymen has 


the distinction of being the youngest 
foundry president in Great Britain. Hints 
ave already been given that he is the 
coming president of the Institution. B 
reneral agrcement € one of tive 
1 t ipable te nical eaders tr ft 
british foundry trade. He was bor 
Birmingham in 1892, and received lis 
metallurgical trai it the DBirming 
im Municipal Technica inder 
e lat H x @ . nior dem 


After valuable work in a num 


trator 

er of laboratories at works in Birming 
im and elsewhere 1e became meta i! 
t nd chemist eight vears ago tor t 


m of John HElarper 


W irks, WW llenhal!, South Statt rd 


11 , 
re a well-known roundry ind ( 
eering concern. In that 1 I 
te 1S itte t I iT I 
and particular to | 
i n nist I 
Lt the Y, nr é 
, 
ri i l VOrt i i 
oO! \ ] ( Ls ( | 
: } , ' 
H hicia 
ect vith t Inst f 
Foundrvmer heen ranid n 
4 ( ’ 
ecan etary 1 1919, and afte 
y the post oO tw Ca i I 
ne preside! 
! pl 1d 
" 
\ Anders Dele \nd 
( 56 Libe I New Y 
, 
rc ,f | ¢ ‘ 
, 
nt for 1 t to ku ¢ ) Y 
yon about two nontns 


& ( Barr Mass rol founder 
i hee cted treasure! I t 
Worcester nt irm yureau head 

irter I wh il \ est 
\fa 

Paul Ramp has beet le sup 
tendent of the Advance-Rumely ( 
ictor manufacturer, Batth Creek, 
Mich Mr. Ramp tormerly iS col 
nected with the American Ste Pump 
Co. of that city 

I. E. Wilcox, formerly with the Sag 
iW Malleab! lro1 Lo — naw 
\lich., has been made foundry eri 

dent for the United State Malle 

Iron (¢ Toledo 

no BB d, who tormerly w 

ted with e Davis Sewing M i 
( Davtor () } accepted nan 
t with H. Brew “x | I ser 
Micl manufacture of iN rkit 
machinery 

William W. Mills, for five vear is 
sistant chief chemist of the Pitts! } 


Crucible Steel Co. at Midland, Pa.. ha 
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been added to the faculty of the College 


of Wooster, O., as instructor of chem 
istry. 

Charles H. Witters has 
manager of the Milwaukee 
the E. J. Woodison Co., Detroit, 
ceeding his father, H. M. Witters, who 


been made 
branch of 
suc 

become sales man 
Malleables C« 


resigned to 
the Western 
Beaver Dam, Wis 


has 


ager ol 


LOId 


Ohio 


% yp 
Foundrymen 
7 


r 


Raenand Meaating 
SECCONdG WieE tine 


ra 


Foundrymen’s as- 
this 


Cleveland, 


Ohio State 


The 


sociation rl 


organized ear©riy 


ond 


year 


held it meeting t 
neic 1S Sec meeting, mm 


‘ov. 7. This meeting was attended by 
a large percentage of the member- 


ship and was characterized by the 
ree interchange ot iIntormation Oo! 
rders, inquiries, operating schedules 
d wages Che discussion was led 
y J B. Weber, Elmwood Foundry 
Cincinnat resident of the as- 
( t1o1 ‘ is present 1 by 
Sa 1 Powell J Ham 
! 2) h nd wu the 

re r 1 ‘TO As 

rt | elt 

om tax wed from ical 


dro ( \ugust G — 
, oO 1: * follow ] hy 
rice ty ft 2 per c¢ { the 
t ‘ XN ember The st cl Irve 
S t dec ( Irom o6U I 

‘ \ st with slight hump 

‘ rve . ioh or ce ce ided ( 
% 1 to about 60 er cent Pig Iron 
used showed an increase fro: 


I put is ivan ( U C 1 to the 
rut These percentages are 
9 ] + } +} > y 
( ) iS ( ak: average 


ton? metted tix the foundri re 


submitted 


vy Vv members from throughout 
the st ricultural hine to 
tomohb heavy machinerv and et 
castings plat ts are hown to 


extremely reduced 


dul Plumb cast-iron pipe 
ea irnace castings manufact 
.< ontrary, are irly act 
é t s high SO per cent 
eratio \ ivorable nis ret t 
tl reasing | lesS in pat 
1 S } i pattern § shops 
{ £ ct ill ) capacity 
ng sessiol was devoted 
the discuss of a form 
) ¢ ( ict proposed by the 
Nationa \ssociatior Purchasing 
\gents The points recommended by 
the Ohio |] dryn vill b te 
esting +} eeuvlend faem ta te on 





1921 


N« yvember 15, 


the and finally 
the 
suggestion was made that a clause be 
that the 
the analysis 


dispute 


sented to producers 


adopted by purchasing agents. A 


inserted to assure buyer re 


pig iron of spe- 
cified. In 
the 


to the 


ccives 
event of a between 
the 


iron 


relative 
the 
submit- 


customer and furnace 
deliv ered, 
tor 


chemist or 


analysis of 


agreement will provide 
the 
mnetallurgist of 
both 


decision. 


ting question to a 


recognized standing, 
parties to abide by the 


One of the most 


referee’s 
important 
contract is 
the 


cancelling 


the proposed 


that 


privilege of 


features of 
that 
shall 


any 


which provides buyer 
have the 
- 


shortage of v's deliver 


the 


any mont 


ies due to seller’s failure to ship 


when thirty (30) days overdue, by 
giving notice in writing of cancella 


tion to the seller 


fter that tim: The seller is giver 
Ke privilege ¢ cancellatio1 pon 
+ iil ire é + é + , 
er Tr event that ieither party 
neele with n cf niat d period 
o concellation made nd the 
an’ of the ebnoteans ta < he ck 
1 red ind ece the ne d ot 
+ nite + hy e mMortior tel. x 
”~ a att oie soreed 
Du ¢ the ft oO sessio the 
members were addressed by A. O 
te wins dent and , 
T Pe P blis] nc L¢ 
( le vel d 1 \ VW HT Rarr pres 
ent Nat I det Associat 
Buffalo. The association voted to hold 
ts etings « ter in the futur 
‘ , 
\. i nnoul Meeting 
ra 
fv 
In GU . , lan Ci 
( veland has been selected as the 
place the convention and exhibit of 
t American Foundrymen’s associa- 
to he held dur a the week o! 
\ 24, 1922 Che association head 
arter ind exhibits will be in the 
\\ Cleveland pu yl ne hall, it Lake 
de avenue and | t Ninth street, 
which 1s ipidly earing completion 


Che Division of 


Mining and 


institute of 
\mericar 


Metallurgical Engine 1 


gineers has announced 
that it w hold a_ joint onvention 
at the same time na een their cus 
pans years past 
jr the rres ( ered ( eveland 
most entral located oO the 
en ers dr dus 
¢ ind or , factures of 
indry et d supplies who 
ke ani exhibits, d its selec 
ti will conserve trave g and freight 
expense The nev publi hall s only 
von ites’ walk from the down- 
town hotel ind is directly across the 
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where the first foundry equipment ex- 
hibit was held in conjunction with 
the meeting in 1906. 

Following an interval of 18 months 
the next meeting promises to be of 
unusual interest and profit. The papers 
committee reports that manuscript 
copies are being received and that the 
first set of preprints of papers to be 
presented at the convention will be 
mailed out in January. 
Engineers Consider Waste 

Discussion of elimination of waste in 
industry will comprise the most impor 
tant feature of the meeting of the 
American Society of Mechanical Eng: 
neers, to be held in New York, Dec. 5 
and 9. In fact, a national forum over 
which Secretary of Commerce Herbert 
M. Hoover will preside, will be devoted 
to this subject. Discussion will focus 
around the report on industrial wast 
recently completed by the American 
Engineering council of the Federated 
American engineering societies after an 


investigation of five months 


The | S ndry exhibition to be 
eld Birmingham as declined t 
admit Germar x! t \ short time 
azo the Ger 4 al is to Urea 
Britain made an application on_ behalt 
of the * Verein-Deutsche Eisengies 
sereien whose headquarter are at Dus 
seldorf for permission to exhibit Ger 
man products The foundry industry in 
Germany is of a lar nd comprehensive 
haracter, and inderstood to comprise 
as many as 2700 tron and steel found- 
ries The authorities in charge of the 


show have sought to make the exhibition 
thoroughly international, but after car: 
ful consideration they felt obliged to re 
fuse the application. One of their dif 
heulties arises from the fact that the 
space is nearly all taken, and if Germans 
were admitted, the committee might find 
itself obliged to refuse applicants from 
allied or neutral nations which would 
reate an undesirable position, and this 
was made the main ground of refusal 
The policy of German exclusion was 
itiated by the Iron and Steel institut 
and several of the British learned an 
technical societies at an earlier dat 
ind the Britis! 
sociation, which is taking the initiatiy 
in the foundry exhibition, naturally con 


sidered that it was scarcely their duty 


The winter meeting of the American 
| 


Institute of Chemical Engineers will 


be held in Baltimore, Dec. 6-9. This 


will be the fourteenth annual 


meeting 


of the Institute 
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James Brown Rider, vice president 


and general manager of the Pressed 
Steel Car Co., Pittsburgh, and _ the 
Western Steel Car & Foundry Co., 
died Nov. 3 at his residence in that 
city after an illness of four months. 
On July 2, the day he was to sail for 
Cuba to attend to business matters in 
connection with his vice presidency of 
the American Steel Co. of Cuba, Mr 
Rider was stricken with tumor on the 
brain in New York City and removed 
to a hospital. Three weeks later, Dr 
Cushing, an 
formed a delicate operation in Boston, 


eminent specialist, per 
removing the tumor. Mr. Rider was 
brought to his home on Aug. 28 but 
never fully recovered Mr. Rider was 
horn in Morrisons Cove, Blair county 
Pa., on Sept. 10, 1879, and entered th 
service of the Pennsylvania railroad in 
1895 as messenger boy. He worked 
through the several stages of shop or- 
der clerk, invoice clerk and stenogra 
nher, leaving the railroad in 1899 to be 


’ ' .) 


come connected with the rressed ot 


Car Co. as stenographer and clerk t 
the general manager lt 1905 h was 
advanced to assistant to the vic resi 


dent, and four years later was appointed 


erenewra st } S alt 

coming to the company as stenographer 
ly 1913 he was made member o 
the board ot directors and the same 
vear appointed genet n wer of the 


Western Steel Car & Foundry ( 
John Wittman, president of the Atlas 


Brass Foundry Co., Columbus, O 
died Oct. 17 at a rest home in Worth 
ngton, O., aiter failing health for the 
past two years, the last three months of 
which had been the most serious. Mr 


Wittman was 65 vears old 


r. W. Roberts, superintendent of thi 


1 


Radford plant of the Lynchburg Found 
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Lynchburg, Va., died at his 
home in Radford, Va., Oct. 8, after two 


ry Co., 


weeks illness. Mr. Roberts was born 
in Albermarle county, Virginia, July 13, 
1847. He 


foundry as an apprentice at 14 years of 


entered the old Dabney 
age, but his apprenticeship was inter 
rupted by his enlistment in the Civil 
war, joining Company G, Armory Bat 
talion, under Captain Sloat He was 
later made corporal and sharpshooter 
Six months after the war ended he went 
North where he stayed for about eight 
years and was connected with a num 
ber of foundries as molder in New York 
and New Jersey. He returned to his 
7 1 became con 


native state in 1873 an 


nected with the Glamorgan Co., Lynch 
burgh, and later with the Norfolk & 
Western Railway Co., at Roanoke, Va 
Realizing that the cast iron pipe indus 
try held large possibilities in the South 
Mr. Roberts entered this line of work 
ind he was connected with it for 


many years until his « 


of the founders of the Lynchburg 

Foundry Co He was the originator 

ind inventor of a number of improve 

nents in the foundry industry in which 
i¢ vays took a | terest 

rw rw if 

ps Trailer. Truck 


for Severe Service 


eet tl ( or industrial 

railers as i result { the increased 
1s of industrial tractors, the Kil 
urne & lacobs M Lo Columbus, 
., is manutacturing a trailer which 
has a rated capacity of 6000 pounds 


One of these trailers provided with 


a steel plate platform is shown in the 


ccompanying illustratior lo obtain 


1 highly mobile type of running gear, 


two load carrying wheels and two 


casters are used, the two wheels turn 
ng on individual axles set in cast steel 
okes or brackets. Each caster swivels 
on a well lubricated loose steel ring set 








TRAILER TRUCK CONSTRUCTED TO 


HANDLE HEAVY DUTY SERVICI 
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in between the caster top plate and 
bolster 

The framing consists of four longi- 
tudinal channels tied by channel ends 
which are joined to the side channels 
through malleable corner gussets to pro- 
vide a_ rigid connection. \dditional 
frame rigidity is provided by the type 
of wheel brackets, the cast steel truck 
bolster and their manner of attach- 
ment \ platform 36 x 72 inches is 
the standard size although any special 
size can be used and may be made 
ot either wood or steel. Provision is 
made for end stakes, the stake pockets 
being tape red to hold the stake with- 
out rattling \ special coupler is 
used which provides a stationary pin 
at the caster end of the trailer and 
a horizontally pivoted bracket to en 
gage a pin at the wheel end. Both 
coupler units are attached to the center 


sills of the frame by cast steel brack- 

















Device Introduces ee ONE OF THE UNDERHUNG BEAMS IS MOVEABLE AND CAN BE ADJUSTED TO 
: - rs SUIT VARIOUS SIZED FLASKS FROM 18-INCH SPRUE CENTERS UPWARD 
° ; . 
into Molten Meta! 


: : metal in th rucible to accomplish here the metal is distribut ( 
E. J. Woodison ; Detroit, sie To tate kccomplish Where the metal is distributed to 














a ‘ , ri the result for which it was intended t} floors in sull ladles. the ma 
cently has placed on the market a de 
S re Briefly it may be described as a spe- ines hang suspended from the ends 
vice shown in the accompanying illus- ; ; 
; :; cies of spray gun which shoots the 0 e I-beams and the ladles are filled 
tration Chis equipment was designed : : : 
iy into ind§= distribute it thro , ut t <1 é + tot 
1X l list ites ( g ut t Ss stated 
by Richard Agricola to introduce a ; . 
the bod § metal int crucible t ( \ pre 1ution las re 1 take 
fluxing agent into a quantity of non 
t int this ine¢ Sale n pe i 
ferrous crucible melted metal It = ' 7 2 
: : \ arts except the roller ea 
works on the principle that the flux a CS .. = , — , . . 
| Pui =] ‘ele ch a 40UNa dCs je US gs I cral wneeis i 
Ing agent must come to ntimate ' . , 
ms oy rye. 7 ide ¢ eT stru if or cast stee 
contact vith every ort ot the yu ch VJ I iid iL . 
. . \\ the trol isses trom the 
; e doubl vam unde ing, ad iil bea to t inderhung | 
t crane shown 1 the ac ! eam, the I-be ‘a locked firmly 
pay il] stration has bee p iced tog the Whe the lo k is opene 1 
market rv tl Moder: Pour two stee lugs drop down automatic 
g Device Lo Port W ashingto1 ally 1 reve the trolley rom 
\\ rr pouring molds two, three or sru r off the end of the I-beam 
| S| ‘ 
1 Iwo I -he ims ( Statiolr \ tn wheels ir¢ equippe l with 
| 
| iry 1 the o r movable suspended Hvatt roller be os 
f anal . ray ders t 
| Tl (i i \ (iad ( | tT l \\ > , yt sé wwurie 1g ron +s? is 
ane —_ , two or n ouring 
| , ned t can re s l is in rd lary 
) } 1 
| cach 1-6 » foundry crane \ load may be sus- 
’ t il rious sprues ( - 
l i ’ VaTlO uc co pended from one two or all three | 
+1 
| \ ent | ] ab I } - ‘ 
( | ¢ novea n | ycam Mla eams. Applica n has bec n made 
, 
adjusted o 1 underhung runv ee 
r€ id ! i ind x l t ’ 1 patent yn this construction 
vy means of two screws fastened to 
the ends of the stationar eam. | =o 
: Salder SS 
( ine Ca ¢ ised ver a S1Z¢ n ; WUC Eg SURE TEE LEE CEE 
a Q a ters unoward a had . 
m | rue ~" ' “t , A sold extensively used Tor alum- 
Risen } “ni ht ‘ 
' ‘ ie 1) Ts ) y , 
Whe © =e ugae inum 1s composed of tin, 63 per cent; 
rectl 1 the furn | . aaa : 
tly ie =6furna A zinc, 31 per cent; aluminum, 3 per 
' , , 
é i! ouring device h f : : / 
ld 2 neg es ¢ eacn cent, and phosphor tin, 3 per cent. 
+] a ames = , turn a E . ; - 
e und a ean [he phosphor tin should contain 5 
1 | ++} 
rought ‘ with nono per cent phosphorus 
junction 1 securely ked \ 
, pate te 1 ) k v dev ( \ I t 
equired nbe of | S ’ sus | irt ¢ flas casting sand 
pe led } the ( t ) g Ss was patented in 1708 b \bra- 
levice s disengaged 1 the cran h Darb tl charg f a brass 
—o - \ | T the I Ids \\ het OU I ary B st l | gland by | 
! han hundred ' = 
RENOVATOR INTRODUCES FLUX B\ ng the molds the pouring devices are nai than a hundred years this pros 


COMPRESSED AIR erated independently of each other ess was carried on in secret 
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uiet Rules in Equipment Market 


Heavy Foundry Machinery Demand Continues Light Due to Scarcity of 
Extensions in Shop Facilities—Inquiry Considered More 
Encouraging and Light Sundries Gain 


ITH a few notable exceptions the demand 

for foundry equipment again is exceedingly 

quiet. Inquiries for heavy foundry machin- 

ery which have been pending for several 
weeks remain unclosed. lLadles, flasks and light sun- 
dries are slightly more active, and repair orders con- 
tinue in sufficient volume to indicate some betterment 
in general foundry operations. New inquiry for 
molding machines, sand mixing machinery and clean- 
ing room equipment is slightly better during the past 
few weeks. 


Pittsburgh District Buying Light Sundries 


Witt the excepiion of the radiator and sanitary cast- 
ing plants, foundry operations average about 20 
per cent ol normal and equipment sales are correspond- 
ingly slow in the Pittsburgh area. Several sizeable orders 
await improved conditions in toundry lines, but at the 
present time, buying is confined to ladles, flasks and smaller 
inquiries are extant for molding ma 


sundries However, 


chines, a large cupola and some large core oven equip- 
ment for delivery within the district. Repair inquiries con 
tinue and refractories and cupola lining materials are in 
slightly better demand The Pittsburgh Metallurgical 
Corp. has purchased a five ton crane from the Northern 
Engineering Works, Detrort 


include the newly incorporated Pittsburgh Engineering Found- 


Prospective equipment purchasers 


ry & Construction Co. and the Pittsburgh Malleable Iron 
Co The latter is constructing an addition KF. J. Ryan 
& Co., Philadelphia, recently have accepted contracts to 
install furnaces for the Electric Manganese Steel Co., the 
United States Cast Iron Pipe & Foundry Co., and _ the 
Crucible Steel Castings Co., the Armstrong Cork Co. and 
the George \\ Cyrell Lo 


” 


Eastern Market Gains Strength 


K! EN competition, in) conjunction With slightly 

greater activity at various foundr es, 1s resulting In 
an improvement in demand for foundry equipment. While 
equipment sellers pronounce the situation tar trom active, 
they assert that small orders are coming out in_ better 
volume. One seller reports a substantial improvement 
in the buying of molding machines and flasks. While some 
of this business is for replacement purposes, he expressed 
the opinion that in a number of cases equipment is_ being 


purchased for the first time, due to necessity occasioned by 


the sharp competition now existing Few new foundry 
rojects are noted, although expansion is being made at 
some plants in this district The Plainville Casting Co., 
Mlainville, Conn., is erecting an addition and is buying 
some miscellaneous equipment at this time Phe Ameri 

Locomotive Co. is expanding its plant at Schenectady 


N. Y.. and has recently purchased a complete set ot 
seared ladles and some conveying equipment. Some other 
purchases are yet to be made. The H. B. Smith Machine 
Co.. Smithville, N. J.. is enlarging its foundry and its 


buying equipment The Standard Sanitation Co, New 


‘ 


Brighton Pa. and the FE. P. Bailey Co., Nitro, W. Va., are 


said to be prospective buyers ¢ indry equipment. The 


government has announced that it has abandoned the 
p.oject ol establishing a vocational school at Camp Dix, 
Ricetown, N. J. A foundry was to have been included 
and bids had been asked on about $5000 worth of equip 
ment The board oi education, New York City, is ex 
pected to be in the market within the next month or so, 
for a small list of foundry machines and supplies Phe 


Manhattan and New 


Jersey, to which sellers are directing considerable attention, 


vehicular tunnel project between 
has not as yet become active; in fact, it appears now that 
contracts for the manufacture of the heavy tonnage of 
castings involved will not be awarded much before the 
first of the year. Export buying appears to be confined 
to the purchase of an occasional machine by the Chines« 
railroads and the Japanese government Of late, $7000 
or $8000 worth of equipment has been sold to these inter 
ests by a New York dealer. Che \merican Car & 
foundry Co., 30 Church street, New York City, which 


recently closed on two 5-ton electric cranes tor Terre 
Haute, Ind., is in the market for two 5-ton electric cranes, 
with 75 and 90-foot spans, respectively, for St. Louis. It 
is understood, however, that only four builders will be 
asked to bid The Maco Products Co., 149 Nassau street, 


New York City, contemplates the erection of a foundry 


in northern New Jersey The J. W. Paxson Co. Philadel 
phia, foundry equipment, is building. two plant structures 
Light / putpmes Gams m Chica Histrict 


OR the first time in several months some concerns 

supplying foundry equipment and supplies find busi 
ness Is improving and the total tor October was considet 
ably better than that of September Demand for ladles, 
trucks, cranes and similar equipment is much better and 
sales are much more frequent than during the summet 
Che Whiting Corp., Harvey, Ill, sold seven cupolas during 
October, which is a considerably better record than for 
Inquiry for molding machines is much larget 
than in the past, but actual business booked during the 
past two weeks has been less in proportion than the in 


However, much of this prospective 


quiry would promise 
business 1s alive and probably will result in orders shortly 
The maurry Is ior electri jolts, stripping plate nachines 
and squeezers, one inquiry calling for four of the latter 
The National Engineering Co. has sold three Simpson 
mixers recently, one going to Pennsylvania, one to Chica 
eo and the third to an Illinois foundry Che condition 
as to building new foundries is not uniform as some pros 


pective plans are being held back while oth have been set 


torward and will be built sooner than had been planned 


Oy; engineering firm is now making plans for several 
new foundries projected for construction during 1923, but 
ns are being completed so that they can be taken up 


earlier if business conditions warrant \ new malleable 
foundry is to be built this winter at Cadillac, Mich. by 
a company organized by R. J. Teetor of Muskegon and 
associates and it is planned to have it in operation about 


Tuly 1, 1922. The product will be malleable castings from 


eee 


vey 


Ti) 


Activities 


Installation of an electric furnace is being 
ompleted by the Williamson-Harris Machine Co. 
addition to the company’s foundry at 
the 
the 


manutactures 


as a new 


Cordele, Ga. The company will start manu 


facture of steel castings as soon as furnace 
rhe 


stump pullers and wheel presses 


Work 
iid buildings at 


has been completed. firm 


been started down the 


the 


has on tearing 
Car & 
Terre Haute, Ind., which were partially de 
ago. When the old 


work imme 


American Foundry 


Co., 


stroyed by fire some time 


been wrecked will 


the 


buildings have 


liately begin on construction of new struc- 


tures, announcement by E. D 


buick, 


entirely 


according to an 


district manager. The shops are to be 


new and modern. No attempt will be 


made to open the car shops until the new build 
been completed. 


ings have 


rhe McWane Pipe Co 
as president, and J. D 


R.. McWane 


Sample as vice president 


with J 


has been organized at Birming 


the 


and treasurer, 


Ala., 
pate nted 


ham, for purpose of manufacturing a 


and also 


rhe 


Birming 


joint for high pressure pipe, 


pipe 
north 


to manufacture 2 and 3-inch new 

leased a plant in 
will be the 
Mr McWane who is president otf 
American Cast Pipe Co. will 
that Jan. 1 He 


director of 


company has 


ham which nucleus for the new 


industry 
the 


tinue in 


Iron con 


capacity until 


remain as a_ stockholder and 


American company 


75 000 


Duke 

organized and 
Ga., by G. W 
Che 


and 


Capitalized at $. the Soltless 
Rail Co has 
porated at La 


1. 1 


pany p 


Joint been incor 


Duke, 


com 


Grange, 


Thomasson and J. ¢ Thomas 


oposes to establish a foundry 


ma 


chine shop for the manutacture of 


well is other castings and 


products 


It is reported that the Bowie Stove Foundry 


Rome, Ga., is considering rebuilding it 


h was recently damaged by fire 


Kelly & Jones Co., Pittsburg! 
lacturer 
purel Chicago 


| he 


Cumberland, 


ised it 
Cumberland Foundry 
Md., has leased 
Mining 


will 


the Union ostburg, 


which it utilize Snyder is 


ager of the company 


Construction progressing rapidl 
addition to the p f t 
Marine City, 

coppe! 
metal products, the Hendricks 


) Market Newark, N 


Elwood 


erection of an 
MecLoutl 


lo manutacture 


Foundry ( 
brass 
, 


srass 


treet 


incorporated 

business 

E. H. Breur 
The Alliance 


dont recently 


Peterboroug! 


manutacture 


What the Foundries Are Doing 


of the Iron, Steel and Brass Shops 


a capital stock of 


Joseph A. 


products, 


| with 
Georg N. 


irious metal 
$75,000, by Gordon, 
O’Brien, 


The 


Barker 


and others 

the Gilbert & 
West Springfield, Mass., said 
best New 
inspection. 
Ramsdell, 
the 


new $300,000 


Mig. Co., 
the 


foundry otf 


to be largest and equipped in 
recently opened for 
McNall and Charles C. 


president, 


England, 
fo Robert H 
and 


went 


was 


respectively of 
the first 
Williams 
Jersey, a di- 
Mig. Co. The 
teet 


president vice 


the honor of 
the were T | 3 

Oil Co. of New 
Barker 


long and 80 


company, pouring 
Among 

Standard 
Gilbert & 
100 


mic tal. 


of the 


guests 


rector of the 


new foundry is feet wide, 


and has a capacity of producing 100 tons ot 


metal daily It was erected so that the com- 


pany may make its own castings 


Completior. an peration of a 
Ont 
Ltd 


established to tak l he 


new plant at 
Brant 


were 


Brantford, announced by the 


Foundries, Foundries 


casting needs 


ff plants in district and will 


make a specialty of ligh ray-iron, brass and 


aluminum castings plant is modert n 


every 
Bids 
Bridgeport, mn., the 


respect 


building 


n to il s& 


Work hi beer 


. Plainville, Cont 


started Plainville 


Casting Co erection 


of a foundry building, 60 x 1 Ww 


will be built 


The 


Furnace 


adjoining its present foundry. 
plant of the P. H. Magarl 
Works, East Oakland 


Ill., was damaged by 


Foundry & 
avenue, Bloom- 
ington, 


Plans 


nre. 


not been announced. 


been let by the 


W orks, 


erection ot a 


Contr: have Peterson & 


Pattern 4650 Iowa 
the 


teet 


Reedy street, 


ago, tor story 


100 


4x 


A stove 


300 


plant 


onsisting 
feet, 7 x 100 te 
built by the Ca 


Ill. 


Thon Laughlir 
anutacture ot 


} 


marine 


damaged fire 


£30 O00 


is estimated 


plant Electro Refract 


Hamburg \ recently was maged 


pians I i¢ 


ipany 
d 


Musk 
tion 


indry 


recetr 


being esti 


reported the < 


mnpany 


, 
nediately 


Automat Water-Oil Burner Ce 


+} 
recently was incorporate 


stock of $50,000 to engage in the 
etc., by Alex- 
and P. F 


a capital 


manutacture olf turnaces, stoves, 


ander Papineau, Armand Mathiew 
Richardson 

The Standard Mig. Co., 
Ky., plans to build an addition to its plant to 
bath 


will 


Sanitary Louisville, 


increase its 500 tubs a day. 


It is 


capacity to 


estimated the addition cost 


$200,000. 
The Maco 
New York, is 


tion of a 


approxi- 
mately 
Nassau 

the 


Products Co., 149 


reported contemplating 


street, 
erec- 
northern New 


foundry building in 


Jersey. 
plant buildings are under c 
the J. W 
facturer ot 

The 


additions to 


Two ynstruction 


for Paxson Co., Philadelphia, manu- 


foundry equipment 
i 


American Locomotive Co. is erecting 
N Y » and 


foundry 


its piant at Schenectady, 


recently bought a quantity equip 
| 


nent 
Work has 
Machine Co., 


of its 


been st: s he H. B 
Smithville, 
Che 


Smith 
enlargement 
foundry company is buying some 
equipment. 

The Atlas Marshall, 


to erect a plant consisting of a 


Powder Co., Tex., pil: 


ans 


furnace building 
machine shop, engine house, power plant, car 
penter shop and other structures 


ONIEDTNELENEENT EVENT 


New Trade Publications 


STARTING SWITCH 


Allen 
Milwaukee, is irculating an 8-page 


Bradley Co 


illustrated 


booklet ir hicl 
00klet in which iutomatic starting switch 


for induction motors described and 


small 
1 


illustrate: his starter is « he cross-the 


type A complete descripti 


booklet 


TUBE WELDING 
Davis-Bournonville (¢ 


MACHINERY 

Jersey City, N : 
published a : illustrated booklet in 
h tube 


has 
machinery 
described 


described 


. ; 
welding and fabricating 


hinery is The 


ichines 


illustrated 
slitters, 
nachines, 


welding m straighteners, 


inders, swagers, machines 
1d drawbenches. 


detail. 


POWDERED FUEI BURNER 
Co., Inc New York, 


folder in which a mech: 


Pulverizer 
a 4-page 
an applicable system of 


is described and _ illustr: 


powdered 
burner 
a pulverizing n and air se] 
chamber automatically 
and 
throug! 
Phe 


idvantages 


from 
head 
fuel by 


bustion 


storage bin deliverir 
fan blast 
chamber 
in detail as to 
struction 
ENGINE—! 
Wellsville, N 


trated folder 


America, 
page 


which speed engine 


lirect coupling to dynamos 


described and These 


2500 horsepower 


detail, 


illustrated 
made in all sizes up to 


engine is described in the descrip 
illustrated with drawings and 


being line 


illustrations 








